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Description 

RELD OF INVENTION 

5 [0001] The present invention relates to a novel substituted benzoic add derivative and, more spedficatly, the present 
invention relates to a preventive or therapeutic agent for diseases caused by tiie activation of NF-kB, which is an NF- 
kB inhibitor contairung a substituted benzoic acid derivative or a hydroquinone form or a pharmaceutically acceptable 
salt thereof, as an active ingredient. 

10 BACKGROUND ART 

[0002] NF-kB is a protein that regulates the gene expression and is one of ttie so-called transcription factors. When 
normal cells are stimulated by an inflammatory cytokine such as interieukin-1 (IL-1 ) and TNF-aor by iipopolysaccharide, 
or ultraviolet rays, NF-kB is activated and migrates from the cytosol into the nudeus to bind to its spedfic nudeoUde 
15 sequences on the genome DNA and thereby participate in the expression of various genes (see, T.S. Blackweil and 
J.W. Christman. Am. J. Respir. Cell. Mol. Biol.. 17. 3-9 (1997)). 

[0003] Among the genes of which the expression is under the control of NF-kB, many genes partidpate in an immu- 
nolnflammatory reaction, such as inflammatory cytokines (e.g.. IL-1, IL-6. IL-8, TNF-a). cell adhesion molecules (e.g., 
ICAM-1. VCAM-1. ELAM-1) and inducible NO-syntiiase (iNOS) (see. T. Collins. M,A. Read. A,S. Neish. M.Z. Whitiey. 

20 D. Thanos and T. Maniatis. Faseb. J.,899-909 (1995)), Furthermore, the inflammatory cytokine bound to its receptor 
is known to transduce a signal for activating NF-kB through various pathways and this is considered to make the 
inflammation worse. As such, in an inflammation, the activation of NF-kB is understood to be a cause or an exacerbation 
factor of a disease (see, RA. Baeuerte and V.R. Baichwal. Adv. Immund.. 65. 111-137 (1997)). 
[0004] In recent years, it has also been reported that HIV, HTLV-I , CMV and adenovirus activate NF-kB In host cells 

25 (see, B J. Dezube. A.B, Pardee. LJK. Beckett, CM. Ahlers. L. Ecto. J, Allen-Ryan. Z^A, Anisowicz. R. Sager and C.S. 
Crumpacker, J. Acquir. Immune Defic. Syndr., 5, 1099-1104 (1992); G. Nabel and D. Baltimore. Nature 326. 711-713 
(1987); F. Fazely. B.J. Dezube. J. Aller>-f^n, A.B. Pardee and R.M. Ruprecht, Blood. 77, 1653-1656 (1991); and E, 
Munoz and Al Israel. Immunobiotogy . 193. 128-136 (1995)) and this activation of NF-kB is considered to participate 
in the self replication or increase of virus in the Infected host cell. 

30 [0005] Accordingly, the expression and induction of the inflammatory cytokines, tiie cell adhesion molecules gene 
and the viruses can l>e prevented altogether by inhibiting the activation of NF-kB and the NF-kB activation inhibitor is 
thought to be promising as a therapeutic agent for diseases directiy or indirectiy caused by ttie activation of NF-kB. 
particulariy various inflammatory diseases and autoimmune diseases, or as a immunosuppressant or as a therapeutic 
agent for viral diseases. 

35 [0006] At present, many antiinflammatory dnigs are dlnk^aOy used fertile purpose of treating osteoarthritis, lumbago, 
rheumatoid arthritis and the like, however, ttiere has l>een not found an effective for inhibiting the production of various 
inflammatory cytokines or the expression of ceH adhesion molecules. NSAIDs (non-steroidal anti-inflammatory drugs), 
which are very often used, inhibit cydooxygenase in the metabolic pathway of arachidonic add cascade and thereby 
inhibit Oie production of prostaglendins. however, in general, ttiey do not directiy inhibit the production of cytokines. 

^ Steroids inhibit ttie production of a plurality of cytokines but these are known to bring about grave skle effects such as 
undeslred hormone activity, aggravation of infectious diseases, onset of peptic ulcers, and central effect and therefore 
are not amenat»le to a long-term administration. 

[0007] It has also been reported in recent years that antiinframmalory drugs at high doses suppress the adivation 
of NF-kB. (see. N. Auphan. J.A, DiDonato. C. Rosette. A. Helmberg and M. Karin. Sdence. 270. 286-290 (1995); R. 
^ E. Shackelford. P.B, Alford. Y. Xue. S.F. Thai. D.O. Adams and S. Pizzo. Mol. Phamaarf., 52. 421-429 (1997); and V. 
BfXko, A. Velazquez. L. Yang, Y.C. Yang and S. Ban*k, Virotogy. 232. 369-378 (1997)). For example, benzoic add de- 
rivatives sudi as salicyfic add and aspirin have been reported to inhibit the activation of NF-kB (see. Sdence. 265. 
956-959 (1994)), however, insuffident efflcacy and side effects due to various pharmacological actions have been 
pointed out as prot>fems. 

so [0008] AcconJingly, devetopment of medidnes capable of more spedfically inhibiting ttie activation of NF-kB and 
having higher safety is required and many researchers are making investigations for NF-kB activation Infubitors. 
[0009] As the NF-kB activation inhitntors, there have been recentiy proposed, for example, isocarbazole derivatives 
(see. Japanese Unexamined Patent Publication (Kokai) Nos. 8-319238 and 2000-169479). tsoquinofine derivatives 
(see. Kokai Nos. 10-87491 and 11-180873). benzoquinone derivatives (see. Kokai Nos. 7-291859 and 11-266872). P- 

55 lactam derivatives (see. Kokai No. 11-71278). lignan derivatives (see. Kokai No. 10-175861), benzyfidene derivatives 
(see. PCT/JP98A04774), pyrimkrme-5-cartx)xamide derivatives (see, WO97/09315 and WO97/09325), cydopentaben- 
zofuran derivatives (see, WOOO/08007). benzene derivatives (see. WOOO/15603). pyrrolidine dithiocarbonate (PDTC) 
(see. Eur. J. Immunol.. 29, 1890-1900 (1999)), 3-deazaadenosine (DZA) (see. J> Biol. Chem.. 274. 27. 18981-18iB8 
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(1999)) and 2.2'-bi-1H-pyrrole derivatives (see. J, Immunol.. 162. 7102-7109 (1999)). 

[0010] In many cases, the mechanisms of action inhttuting the activation are not clearly known, however, as for the 
substances considered to inhibit the activation by antioxidant effects or activities of inhibiting protein phosphorylation, 
the stability or the specificity seems to be a problem. Furthermore, at present, drugs having a enough potency to inhibit 
S transcription factor NF-kB activation are not found. 

(00111 On the other hand, Kokai No. 7-291859 discloses the following benzoquinone derivative (A) as an NF-icB 
activation inhibiton 



C 




(A) 



[0012] Also. Kokat No. 11-266872 discloses a novel method for screening substances capable of inhibiting the ac- 
20 tivation of NF-icB and a substance capable of inhibiting the activation of NF-kB found by the method, the following 
beruoquinone derivative (B) was described: 



O p 




[0013] However, these compounds are not suffictentiy high in efffcacy as NF-kB activation inha)itors. A substance 
35 having a stronger NF-kB inhibitory activity is required. 

DISCLOSURE OF THE INVENTION 

[0014] The present invention provides a preventive and therapeutic agent for diseases caused by the activation of 
^ NF-kB such as, for example, diseases caused by the excess production of various inflammation mediators or increase 
of viruses, by inhibiting the activation of NF-kB. More specifk:alty, the present invention provides a preventive and 
therapeutic agent for diseases considered caused by the excess production of NO or TNF-a« for example, septic shock, 
osteoarthritis, rheumatoid arthritis, cachexia, multiple organ failure, inflammatory bowel disease, malaria, acquired 
Immune deficiency syndrome, human T-cefl leukemia, meningitis, hepatitis, myocarditis, type 11 diabetes, muttlple sde- 
rosts, Behcet disease, systemic lupus erythematosus and ischemic heart disease, and the like. 
(001 51 As a result of extensive investigations on substances capable of inhibiting the activation of NF-kB, the present 
inventors have found that novel substituted benzoic add derivatives represented by formula (I), or its hydroquinone 
forms, or pharmaceutically acceptable salts thereof, strongly inhibit the activation of NF-kB. The present im/ention has 
been accomptished based on this finding. 
^ [0016] More specifically, tfie present invention provides novel substituted benzoic add derivatives represented by 
the following formula (I): 
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(wherein 

W is the following fonnula (II): 



10 R 



15 



20 



25 



O (II) 



or the following fomnula (III): 




(III) 



(wherein R^. R* and R^ each independently represents a hydrogen atom, an alkyi group having froni 1 to 6 
carbons or an alkoxy group having from 1 to 6 cart)ons. and R^ and R^^ each Independently represents a hydrogen 
atom, an alkyI group having from 1 to 6 carbons or an acyl group having from 2 to 11 carbons): 

30 r2 represents a hydrogen atom, a tower alkyI group having from 1 to 6 carbons, which may be substituted, an 

aryl group having from 6 to 12 carbons, which may be substituted, a heteroaryl group having from 4 to 11 carbons, 
which may be substituted, an aralkyi group having from 7 to 14 carbons, which may be substituted, a heteroaryialkyl 
group having from 5 to 13 carbons, which may l>e substituted, or an acyl group having from 2 to 11 carlwns; and 
X represents a carboxyl group which may be esterifted or amidated], 

35 NF-kB Inhibitors comprising the novel substituted benzoic add derivatives or its hydroquinone form or pharma- 

ceuticaMy acceptable salts thereof as active ingredients, and appKcation thereof to a preventive or therapeutto agent 
for inflammatory cfiseases. autoimmune diseases and viral diseases, which are used as an inhibitor of gene expression 
of one or more substances selected from the group consisting of IL-1 , TNF-a. IL-2. IL-6. IL-8, iNOS. granulocyte cotony- 
stimulating factor, interferon-y, ICAM-1 , VCAM-1 . ELAM-1 . major histocompatibility system class I. major histocompat- 

40 ibaity system dass Jl, P-2 microgtobulin. immunogtobultn light chain, senim amyloid A, angiotensinogen. complement 
B, complement C4. c^yc, HIV, HTLV-1. SV-40. CMV and adenovinjs. 

[0017] The present invention also provkfes a preventive or therapeutic agent for diseases caused by the activation 
of NF-icB. comprising a novel substituted benzoic add derivative represented by fonnula (I), or its hydroquinone form, 
or pharmaceuticaRy acceptable salt thereof, as an active ingredient. 

45 

BRIEF DESCRIPTION OF THE DRAWINGS 
(00181 

SO Fig. 1 shows the results when a 7-week-old C3H/HeN female mouse was intraperitonealty admir)istered vwth GalN/ 

LPS and immediately thereafter, administered with the compound of Example 112. the Hver was removed 60 min- 
utes after the stimtriation and the TNF-a mRNA levels (center in the Figure) and the IL-1p mRNA levels (r^ht In 
the Figure) in Bver were measured, in addition 90 minutes after ttie stimulation, blood was collected from the heart 
and the TNF-a levels (left in the Figure) in plasma were also measured. 

55 Fig. 2 shows the results when a 7-week-oId C3H/HeN female mouse was intraperitoneally administered with GaIN/ 

LPS and, 10 minutes before this, administered with the compound of Example 112. the liver was removed 60 
minutes after the stimulation and the TNF-a mRNA levels were measured (right In the Rgure) and, 90 minutes 
after the stimidation, blood was collected from the heart and tiie TNF-a levels (left in the Rgure) In plasma ««rcr 
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also measured. 

Rg. 3 shows the results when a 7-week-old C3H/HeN female mouse was intraperitoneally administered with GaIN/ 
LPS and, 10 minutes before this, administered with the compound of Example 157, the fiver was removed 60 
minutes after the stimulation and the TNF-a mRNA levels were measured (right in the Figure) and, 90 minutes 
5 after the stimulation, blood was collected from the heart and the TNF-a levels (left in the rHgure) In plasma were 

also measured. 

Fig. 4 shows the foot edema ratio when carrageenin was subcutaneousty administered to the foot pat of the right 
hind teg of rat and immediately thereafter. 100 mg/kg of the compound of Example 112 or Example 157 was orally 
admintstered or 10 mg/kg of indomethadn as a positive control was also orally administered. The foot edma ratio 
10 was calculated according to the formula: (volume of foot after administratton of carrageenin-volume of foot before 

administrationyvolume of foot before administration X 100, and shown by the average of fool edma ratio +/-SE. 

MODE FOR CARRYING OLTT THE INVENTION 

»5 [0019] When the substituted benzoic acid derivative, as an active Ingredient of the present invention, has a benzo- 
quinone ring within the molecule, a corresponding hydroquinone form can be easily obtained by the reduction. Accord- 
ingly, in the present invention, a hydroquinone form resulting from the reduction of a benzoquinone ring of a substituted 
benzoic acid derivative as an active ingredient of the present invention can also be used as an active ingredient of the 
present invention. The "hydroquinone fomi" means a compound that is fonned by converting an oxo at the 1 -position 

20 and/or the 4-position of the benzoquinone ring of the benzoquinone derivative of the present invention to a hydroxy 
group chemically with a catalyst etc., or biochemically with an enzyme etc, or by converting with reduction In vivo and 
that still has an activity equivalent to that of the benzoquinone derivative. 

[0020] As for the pharmaceutically acceptable salt for use in the present invention, examples thereof include salts 
with an inorganic add such as hydrochloric^add, nitric add. sulfuric acid, phosphoric add and hydrobromic add, an 
25 organic add such as maletc add. fumaric acid, tartaric add, lactic add, dtric add, acetic add, methanesulfonic add, 
p-toluenesulfonk: add. adipic add. palmitic add and tannic add. an inorganic metal such as alkaR metal (e.g.. lithium, 
sodhim. potassium) and alkali earth metal (e.g., caldum. magnesium), and a basic amino add such as lysine. 
[0021] In the formula. R^ represents the following formula (II): 

30 



O 



35 




O (II) 

40 

or the following formula (III): 



45 



50 




(III) 



55 [0022] In the fomiulae, R^. R< and R^ each independently represents a hydrogen atom, an alkyi group having from 
1 to 6 carbons or an alkoxy group having from 1 to 6 cartoons. Preferred examples of the alkyI group indude a straight 
or branched saturated aliphatic hydrocarbon group having from 1 to 6 carbons, such as methyl, ethyl, propyl, isopropyl. 
r>-butyl. sec-butyl, tert-butyl. pentyt, isopentyt, neopentyt. tert-pentyl and n-hexyl. a saturated alicycfic hydroc^^^ 
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group such as cyclopropyf. cyclobutyl. cydopentyl and cyctohexyl. and a saturated alicyclic hydrocarbon group-aliphatic 
hydrocarbon group such as cyclopropylmethyl, cydopropylethyl and cydobutylmethyl. The alkoxy group means a group 
resulting from bonding of the above-described alkyl group to an oxygen atom and preferred examples of the alkoxy 
group indude a straight or branched alkoxy group havtrtg from 1 to 6 carbons, such as methoxy, ethoxy. propoxy. 

5 isopropoxy, n-butoxy. isot>utoxy, sec-butoxy and tert-butoxy. 

10023] and R^^ each independently represents a hydrogen atom, an alkyl group having from 1 to 6 carbons or 
an acy! group having from 2 to 11 carbons. Preferred examples of the alkyl group include a straight or branched sat- 
urated aGphatk; hydrocarbon group having from 1 to 6 carbons, such as methyl, ethyl, jsropyl, isopropyl, n-butyl. se&- 
butyl, tert-butyt, pentyt. isopentyt, neopentyl, tert-pentyl and n-hexyl, a saturated aficyclic hydrocartx>n group such as 

10 cydopropyl. cydobutyt, cydopentyl and cydohexyl, and a saturated aticydic hydrocartK)n group-aliphatic hydrocartxsn 
group such as cydopropylmethyl, cydopropylethyl and cydobutylmethyl. Preferred examples of the acyt group indude 
an acetyl group, a propanoyl group, a butanoyt group, a cydopropytcarbonyl croup, a cydopentylcart>onyl group, a 
cydohexylcart)onyl group, a t>enzoyi group, a 2-pyridinecart>onyl group, a 3-pyridinecarbonyl group and a 4-pyrldine- 
carbonyl group. 

'5 [0024] R2 represents a hydrogen atom, a lower alkyl group having from 1 to 6 carbons, which may be substituted, 
an aryi group having from 6 to 12 cart>oas. which may be sut^stltuted, a heteroaryl group having from 4 to 11 cartwns, 
whKh may be substituted, an aralkyt group having from 7 to 14 cart}ons, whk:h may be substituted, a heteroarylalkyi 
group having from 5 to 13 carbons, which may be substituted, or an acyl group having from 2 to 11 cartx>ns. 
[0025] In the present invention, specific examples of the sut)stituent for a group *which may be substituted* Indude 

20 an aryl group, a heteroaryl group, a hydroxy group, an aikoxy group, an acytoxy group, a cartx)xyl group, an alkoxy- 
cartwnyl group, an aryk)xycartx)nyt group, a cartxamoyl group which may be substituted, an amino group which may 
be substituted, a cyano group and a halogen atom. 

[0026] Accordingly, preferred examples of the alkyl group indude those described above and preferred examples of 
the substituted tower aHcyf group having from 1 to 6 cartx>ns indude a hydroxymethyl group, an alkoxymethyl group. 
25 an amirxxnethyl group, a mono- or di-substituted aminomethyl group (e.g., N-methylaminomethyl, N,N-dirnethylami- 
nomethyl), a cyanomethyl group, a carboxymethyl group, a methoxycartx)nylmethyl group, an etfioxycartx>nylmethyl 
group and a carbamoylmethyl group. 

[0027] Preferred examples of the aryl group having from 6 to 12 carbons, which may be sut>stituted. indude a phenyl 
group, a 4-methoxypheny1 group, a 3-methoxyphenyl group, a 2-methoxyphenyl group, a 3.4-dimethoxyphenyl group, 
^ a 3,4,5-trimethoxyphenyl group, a 4-trifluoromethylphenyl group, a 4-morpholinophenyl group, a 4-cyarK)phenyl group, 
a 4-chtorophenyl group, a 4-nItrophenyl group and a 1-naphthyl group. 

[0028] Preferred examples of the heteroaryl group having from 4 to 11 cart)ons. which may be sut}stituted, indude 
a 2-pyridyl group, a 3-pyridyl group, a 4-pyridyl group, a 2-furar7yl group, a 2-thienyl group, a 2-pyrimidinyl group, a 
2-quinolyl group and a 3>isoqutnolyl group. 
35 [0029] Preferred examples of the aralkyi group having from 7 to 14 cartxKis. which may be substituted, indude a 
benzyl group, a 4-nitrot)enzyl group, a 3-nitrot)enzyl group, a 4-methoxy|}enzyl group, a 3-niethoxyt>enzyl group, a 
4-cNorobenzyl group, a 2-phenethyl group and a 3-phenylpropyl group. 

[0030] Preferred examples of the heteroarylalkyi group having from 5 to 13 carbons, which may iSe substituted, 
rru:lude a 4-pyridytmethyl group, a 3-pyridylmethyl group, a 2-pyridylmethyl group, a 2-(pyridtn-4-yl)ethyl group, a 2-(py- 

^ ridin-3>yl)ethyl group, a 2-quinolylmethyl group and a 3-isoqutnolylmethyl group. 

[0031] Prefen-ed examples of the acyl group having from 2 to 11 cartK>ns indude a straight or tiranched alkykart)oriyl 
group having from 2 to 11 cart>ons, an arylcartwnyl group having from 7 to 11 cartxms, which may t>e substituted, and 
a heteroaryicarbonyl group having from 4 to 10 carbons, which may tie sut)stituted. In the arylcart>onyl group, the aryl 
group which may be sutisCtuted indicates an aromatic hydrocartx)n group such as phenyl, naphthyl and indenyl, and 
in the heteroarytcartxmyl group, the heteroaryl group which may be sut>stituted indk:ates an aromatic tieterocyclic 
group such as 2-pyridyi, 3-pyridyl and 2-pyrimidyt (in this case, the aromatic ring may be substituted by one or two 
sut>stituent(s) selected from a tower alkyl group such as methyl, ethyl and propyl, an alkoxy group such as methoxy 
and ethoxy, a halogen atom such as chtortne atom, fluorine atom, and a carboxyl group which may be esterified or 
amidated). Preferred examples thereof indude an acetyl group, a propanoyl group, a butarK)yl group, a pentahoyi 

so group, a benzoyl group, a p-chtorotienzoyi group, a nicotinoyi group, an isonicotinoyi group and a picolinoyi group. 
[0032] R2 is preferat)ty a hydrogen atom, a methyl group, an isopropyl group, a phenyl group, a 3-methoxyphenyl 
group, a 3-pyridyl group, a 4-pyridyl group, a benzyl group, a 3-pyridylmethyf group, a 4-pyridylmethyl group, an acetyl 
group, a cart)Oxymethyl group, a methoxycart>onyimethyl group or a ten-butoxycartx>nylmethyl group. 
[0033] X represents a carboxyl group which may t>e esterified or amidated. Preferred examples of the carboxyl group 

55 which may be esterified or amidated iridude a group -COOR^ (wherein R® represents a hydrogen atom, an alkyl group 
having from 1 to 6 cartjons. which may l>e substituted, or an aralkyi group having from 7 to 14 carboris. which may be 
substituted}, a group -CONR^F^ (wherein R^ and R^ each independently represents a hydrogen atom, an alkyl group 
having from 1 to 6 cartxHis, whtoh may be substituted, an aiyi group having from 6 to 12 cart>ons. whkii may 
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substituted, a heteroaryl group having from 4 to 11 carbons, which may be substituted, an aralkyi group having from 
7 to 14 carbons, which may be substituted, or a heteroarylalkyt group having from 5 to 13 carljons. which may be 
substituted, or and R®. together with the nitrogen atom to which they are attached, represent a heterocyclic ring 
which may further contain a nitrogen atom, an oxygen atom, and or a sulfur atom or may be condensed) and a group 
-CONR W (wherein R^ and R®, together with nitrogen atom to which they are attached represent a 5- to 8-meml>ered 
nltrogen-contairung heterocyclic ring which may contain from 1 to 3 heteroatoms selected from the group consist of a 
nitrogen atom, an oxygen atom and a sulfur atom, in addition to the carbon atom and nitrogen atom which may be 
substituted, and the carbon atom or sulfur atom on the ring may be converted into an oxide form). 
[0034] Specific prefenred examples of the substituents R6, FJ and R« In these functional groups include the following. 
Preferred examples of the alkyi group having from 1 to 6 carbons include a straight or branched saturated aliphatic 
hydrocarbon group such as methyl, ethyl, propyl, isopropyt, butyl, isobutyl. sec-butyl, tert-butyl. pentyl. tsopentyi. ne- 
opentyl and hexyl. a saturated alicyclic hydrocart)on group such as cyclopropyf, cydobutyl. cydopentyl and cyclohexyt. 
and a saturated aficydic hydrocarbon group-aliprfiatic hydrocarbon group such as cydopropylmethyl. cydopropylethyl, 
cydobutytmethyl and cydopentylmethyf. 

[0035] Preferred examples of the substituted alkyI group having from 1 to 6 carbons indude an alkyI group substituted 
by a group selected from the group consisting of a) an ary! group such as phenyl and naphthyt (in this case, the aromatic 
ring may be substituted by one or two substituent(s) selected from an alkyI group such as methyl, ethyl and propyl, a 
halogen atom such as chlorine atom and fluorine atom, and a carfooxyl group which may be esterified or amidated). 
b) a heteroaryl group such as 2-pyridy1, 3-pyridyl and 2>pyrimidinyl, c) a cart)Oxyl group which may be esterified or 
amidated, d) a hydroxyl group, e) an alkoxy group, f) an amino group which may be substituted and g) a cyano group. 
Partfculariy preferred specific examples thereof indude a carboxymethyl group, a methoxycarbonylmethyt group, a 
carboxyethyl group, a cart)amoylmethyl group, a 2-hydroxyethyl group, a 3*hydroxypropyl group, a 4-hydroxytxjtyl 
group, a 2-(diethylamino)ethyl group, a cyanomethyl group and a cyanoethyt group. 

[0036] Preferred examples of the aralkyi group having from 7 to 14 carbons, which may be substituted, indude a 
Ijenzyl group, a 4-nitrobenzyl group, a 3-nitrobenzyl group, a 4-methoxybenzyl group, a 3-methoxybenzyl group, a 
4-chlorot>enzyl group, a 2-phenethyl group and a 3-phenylpropyl group. 

[0037] Preferred examples of the aryt group having from 6 to 12 carbons* which may be substituted, include an 
aromatic hydrocarbon group such as phenyl, naphthyl and Indenyf. In this case, the aromatic ring may be substituted 
by one. two or three substituent(s) selected from an alkyI group which may be substituted, such as methyl, ethyl, propyl, 
trifluoromethyl and cyanomethyl, an alkoxy group whk;h may be sut}stituted. such as methoxy. ethoxy. isopropoxy and 
trifluoromethoxy. a hydroxyl group, a nitro group, an amino group whk:h may be substituted, such as amino, N-meth- 
ylamino. N.N-dlmethylamirK>, morpholino and aikoxycart>amoyt, a trifluoromethanesulfonyl group, a heterocyclic ring 
such as lmklazol-1-yl and 1H-pyrazo^3-yl, a hakigen atom such as chlorine atom and fluorine atom, and a carboxyl 
group which may be esterified or amidated. 

[0038] Preferred examples of the heteroaryl group having from 4 to 11 carbons, wtiich may l>e substituted, indude 
an aromatic heterocydic group such as pyridin-2-yl, pyridin-3-yl, pyridin-4-yl and pyrimidin-4-yl. In this case, the aro- 
matic heterocyclic ring may be substituted by one, two or three substituent(s) selected from an alkyI group which may 
be substituted, such as methyl, ethyl, propyl, trifluoromethyl and cyanomethyl. an alkoxy group which may be substi- 
tuted, such as methoxy, ethoxy. Isopropoxy and trifluoromethoxy, a hydroxyl group, a nftro group, an amino group which 
may be substituted, such as amino. N-methylamino, N.N-dimethylamino. morphofino and alkoxycarbamoyi, a trifluor- 
omethanesulfonyl group, a heterocydic ring such as imktazol-1 -yl and 1 H-pyrazol-3-yl. a hak)gen atom such as chtorine 
atom and fluorine atom, and a carboxyl group which may t>e esterified or amkJated. 

[0039] For example, in the case of an amidated carisoxyl group, when in the group -C0NR7R«. R7 and R« togetlipf 
with the nitrogen atom to which they are attached, represent a heterocycTic ring which may further contain a nitrogen 
atom, an oxygen atom and/or a sulfur atom or may be condensed, prefenred specific examples of the heterocycfic ring 
indude a piperidino group, a pyrrolkiino group, a morphofino group, a thkxnorpholtno group, a piperazino group and 
a homopiperazino group. 

[0040] The carbon atom or sulfur atom on this ring may be converted into an oxkie or the ring may have thereon one 
or two substituent(s) selected from an alkyI group such as methyl, ethyl and propyl, an aryl group which may be sut>- 
stituted, such as phenyl. 4-fiiethoxyphenyl, 4-Ghk)rophenyl and naphthyl. a heteroaryl group which may be substituted, 
such as 2-pyridyt. 3-pyridyt and 2-pyrimidyf, a carboxyl group, a cari)amoyt group which may be substituted, such as 
carbamoyl and dimethylamtnocarbamoyi, and an aralkyi group which may be sut>stituted. such as benzyl. 4-chlorol>en- 
zyl, 2-pyridyfmethyl and 3-pyridylmethyl. 

[0041] Examples of the amino group which may be substituted indude a group -NR^Rb (wherein R^ and R^ each 
Independently represents a hydrogen atom or a tower aflcyl group having from 1 to 6 cart)ons, which may t>e substituted, 
or Ra and R^ together with the nitrogen atom to which ttiey are attached represent a heterocycTtc ring which may 
further contain a nitrogen atom, an oxygen atom or a sulfiir atom or may be condensed), a group-NHCOR^ (wherein 
R^ represents a hydrogen atom, a lower aUcyl group having from 1 to 6 cartx>ns, wNch may be suk>stituted, or an aryl^ 
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group having from 6 to 12 carbons, which may be substituted), a group -NH(iOCH2NR<'R« (wherein and R« each 
tndependentty represents a hydrogen atom, an alkyt group having from 1 to 6 carbons, which may be substituted, or 
an aryl group havir^g from 6 to 1 2 carbons, which may be substituted, or R^ and R«, together with the nitrogen atom 
to which they are attached represent a heterocycfic ring which may further contain a nitrogen atom, an oxygen atom 

s or a sulfur atom or may be condensed), a group -NHSO2R' (wfierein represents a lower allcyl group having from 1 
to 6 carbons, which may be substituted, or an aryl group having from 6 to 12 cari)ons, which may be substituted), a 
group -NRSCOOR" (wherein R9 represents a hydrogen atom or a lower alkyl group having from 1 to 6 cart)ons. which 
may be substituted, and R^ represents a lower alkyl group having from 1 to 6 carbons, which may be sut}stituted, or 
an aryl group having from 6 to 12 carbons, which may be substituted), a group -NHCONR*Ri (wherein R^ and Ri each 

10 independently represents a hydrogen atom, a lower alkyl group having from 1 to 6 carbons, which may be substituted, 
or an aryl group having from 6 to 12 carbons, which may be substituted, or R* and RI. together with the nitrogen atom 
to which they are attached represent a heterocyclic ring which may further contain a nitrogen atom, an oxygen atom 
or a sulfur atom or may be condensed), and a group -NHC (=NH) NR'^R* (wherein R*^ and R* each independently 
represents a hydrogen atom or a lower alkyl group having from 1 to 6 carbons, wfiich may be substituted). 

IS [0042] Preferred examples of the k>wer alkyl group having from 1 to 6 cartx>ns, which may t>e substituted, include a 
straight or branched saturated aliphatic hydrocartx>n group such as methyl, ethyl, propyl, isopropyl. n-butyl, sec-butyl, 
tert-butyl. pentyl. isopentyl. neopentyl. tert-pentyl and n-hexyt, a saturated altcyclic hydrocarbon group such as cydo- 
propyl, cyclobutyl. cydopentyl and cyclohexyl. and a saturated alicydic hydrocarbon group-afiphatic hydrocartion group 
such as cydopropylmethyl. cyclopropytethyl and cydobutylmethyl. 

20 [0043] Preferred examples of the aryl group having from 6 to 1 2 carbons, which may be substituted, indude a phenyl 
group, a 4-^ethoxyphenyt group, a 3-methoxyphenyt group, a 2Hnethoxyphenyl group, a 3.4-dimethoxyphenyl group, 
a 3.4.5-trimethoxyphenyl group, a 4-trifluoromefhyt(^nyl group, a 4-mofphoRnophenyl group, a 4-cyanophenyl group, 
a 4-chtorophenyl group, a 4-nitrophenyt group and a 1-naphthyl group. 

[0044] In this case, spedfic preferred examples indude an amino group, a methytamino group, an ethylamino group, 

25 an n-propyfamino group, a dtmethylamino group, a diethylamino group, a (2-hydroxyethyl)amino group, a (3-hydroxy- 
propyl)amino group, a (4-hydroxyt>utyf)amino group, a di(2-hydroxyethyl)amino group, a (2-diethylaminoethyt)amino 
group, a (cartK)xymethyf)amino group, a di(carboxymethyl)amtno group, an (ethoxycarbonylmethyl)amino group, a di 
(ethoxycarbonylmethyl)amino group, a tienzylamino group, a benzyi(methyt)amino group, an acetyfamino group, an 
n-propionylamino group, a (2-chk)roacetyl)amlno group, a (2-amtnoacetyl)amino group, a (2-morphoHnoacetyl)amlno 

30 group, a (2-pyrrolidinoacetyl)amino group, a (2-pfperazinoacetyl)amino group, a (24sopropylaminoacetyl)amino group, 
a (2-cydohexylaminoacetyl)amlno group, a (2-phenylaminoacetyl)amino group, a benzoyfamino group, a (4-methyt- 
benzoyl)amino group, a (4-chlorobenzoyl)amtno group, a (4>aminobenzoyl)amino group, a (methoxycarbonyi)amino 
group, a (tert-butoxycart>onyl}amino group, a (benzyloxycartx>nyl)amino group, an (arronocarbonyl)amino group, a 
(dimethytamirKxxirbonyl)amino group, an (anainocart>onyi)aminb group, a methanesidlonytamino group, a benzenesul* 

35 fonytamino group and a toluenesulfonyiamino group. For example. In the group - NR^R^ when R^ and R^. together 
with the nitrogen atom to wfiich they are attached represent a heterocyclic ring which may further contain a nitrogen 
atom« an oxygen atom or a sulfur atom or may be condensed, preferred spedfic examples of the heterocydic ring 
indude a piperidino group, a pyrrdidino group, a morpholino group, a thiomorpholino group, a piperazino group* an 
N-methylpiperazino group, an N-phenylplperazino group and a homopiperazino group. 

^ [0045] Preferred examples of the heteroaryl group having from 4 to 11 cart)ons. which may be substituted, indude 
a 2-pyndyt group, a 3>pyridyl group, a 4-pyridyl group, a 2-furanyt group, a 2-4hienyt groupv a 2>pyrimkfinyl group, a 
2-quinolyl group and a 3>isoqutnolyl group. 

[0046] Preferred examples of the aralkyi group having from 7 to 14 carbons, which may be sut)stituted. indude a 
benzyl group, a 4-nttrc^enzyl group, a 3-nitrobenzyf group, a 4'methoxyt)enzyl group, a 3-methoxybenzyl group, a 
45 4H:Norobenzyl group, a 2-phenethyi group and a 3-phenylpropyl group. 

[0047) Preferred examples of the heteroarylaDcyl group having from 5 to 13 carbons, which may be substituted, 
Indude a 4-pyridytmethyl group, a 3'pyridylmethyl group, a 2-pyridyf methyl group, a 2-<pyridin-4-yl)ethyi group, a 2-(py- 
ridtn-3-yt)ethyl group, a 2-quinolylmethyl group and a 3-isoquinolylniethyf group. 

[0048] Examples of the halogen atom irK^ude a fluorine atom, a chlorine atom, a bromine atom and an Iodine atom. 
50 [0049] The compounds of the present invention are preferably compounds where in the foOowing fornuila (I): 



.55 
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wherein is the following formula (II) 



C 




O (III 

(wherein and R^ each represents a methyl group or a methoxy group and R^ represents a methyl group); R2 rep- 
resents a hydrogen atom, a methyl group, an isopropyl group, a phenyl group, a 3-methoxypfienyt group, a 3-pyridyl 
group, a 4-pyridyl group, a benzyl group, a 3-pyridylmethyl group, a 4-pyrMylmethyl group, an acety group, a car- 
boxymethyl group, a methoxycart)onylmethyl group or tert-butoxycart)onylmethyl group; and X represents a cartx>xyf 
group which may be esterified or amidated). 

[0050] Particularly preferred spedfic examples of the compounds include the following compounds: 

4- (3,4.5,6-tetramethoxy-2-methylbenzyl)'2-benzyioxybenzoicadd, 
6-(3.4,5,6-tetramethoxy-2-methylbenzyl)-2-benzyioxybenzoic add. 

5- (3,4.5,6-tetramethoxy-2-methylbenzyl)-2-benzytoxyt>enzoic add, 

3- (3.4,5,6-tetramethoxy-2Hfnethylbenzyl)-2-benzytoxybenzoicadd. 
N-[4-(3,4.5.6-tetramelhoxy-2-methylt)enzyl)-2-benzyioxybenzoyQpiperidine, 
N-l5-(3.4 , 5,6-tetramethoxy-2-methytbenzyl)-2-benzytoxybenzoyl) piperidine. 
N-[5-(3.4.5.6-tetramethoxy-2HTiethylt>erizyt)-2-benzyloxyt>enzoyl]rnorpholine, 
N-[5-(3.4,5,6-tetramethoxy-2-^ethy{benzyI)-2-benzyloxybenzoyl]-4-niethoxyaruline, 

4- (3,4,5,6-tetramethoxy-2-methytbenzyl)-2-hydroxybenzoicadd, 

5- (3.4.5.6-tetramettioxy-2-methyibenzyi)-2-hydroxybenzoic add, 

3- (3.4 ,5.6-tetramethoxy-2-methylt)enzyl)-2-hydroxybenzoic add, 

4- (3.4,5.6-tetramethoxy-2-methy{benzyl)-2-acetoxybenzoicadd, 

5- (3,4,5,6-tetramethoxy-2-methyibenzyl)-2-acetoxybenzofcadd, 
3-(3,4.5,6-tetramethoxy-2-methylt)enzyl)-2-acetoxybenzoic add, 
methyl 5-<3,4,5,6-tetramethoxy-2-niethyibenzyi)-2-hydroxyt>enzoate, 
5-(3.4,5,6-tetramethoxy-2-methylben2yl)-2-methoxybenzoic add, 
5-(3.4,5,6-tetramethoxy-2-methytberizyl)-2-isopropoxyt>enzofc add. 
methyl 5-(3,4.5.6-tetramethoxy-2-methylbenzyl)-2-pherK}xyt}enzoate, 

methyl 5-<3.4,5,6-tetramethoxy-2-methylbenzyl)-2-(3-methoxyphenoxy)benzoate, 

methyl 5-(3.4.5,6-tetramethoxy-^2-^ethylbenzyl)-2-<3i)yridytmethyloxy)^ 

methyl &-(3,4.5.64etramethoxy-2-rnethytbenzyl)-2-(4-pyridylmethyloxy)benzoate, 

methyl 5-<3,4.5.6-t^ramethoxy-2-methylt>enzyl}-2-(tert-butoxycarbonylmethyloxy)benzoate, 

5-(3.4,5.6-tetramethoxy-2'methylbenzyl)-2-(^enoxyl}enzbic add. 

5-(3.4,5.&-tetramethoxy^2-methylbenzyt)-2-(3-methoxypt)enoxy)t)enzotc add, 

5-{3.4.5.6-tetramethoxy-2>methylbenzyl}-2-(3'pyridylmethyloxy)benzoic add, 

5-(3,4,5,6-tetramethoxy-2-«nethylbenzyi)-2-(4-pyridyimethylo)^)benzoic add, 

N-{5-(3,4.5,6-tetramethoxy-2-methylbenzyl)-2-hydroxybenzoylIpiperidine, 

N-[5-(3,4.5.6-tetramethoxy-2-methylbenzyl)-2-hydroxybenzoyQmorphortne, 

^H&^3.4,5.64etramethoxy-2-methylbenzyl)-2-(3-pyridyimethyloxy)t)enzoyl]piper^di^ 

NH5-(3,4.5,64etramethoxy-2-methyiberizyl)-2-{4-pyridylmethyloxy)t)enzoyOpiperi^^ 

N-{5-(3,4,5,64etramethoxy-2-methylt)enzyt)-2-(3-pyridyloxy)benzoyqpiperid^ 

N-^3,4,5,64etrannethoxy-2Hiiethylbefizyl)-2-(4-pyridyloxy)benzoyl]p^ 

N-[5-(3,4,5.6-tetFamethoxy-2-methylt>erizyt)-2-(methoxycart>onylmethytoxy)benzoyQpip 

N-[5-(3,4,5,64etramethoxy-2H[nethylbenzyl)-2-(3-tert-butoxycart>onylmethytoxy)benzo^ 

N-(5-(3,4,5.6-tetramethoxy-2-methylbenzyO-2-(3-pyr1dyfmethyloxy)t>ervzoyqnK>rpho(t^^ 

N-[5-<3,4,5;6-tetramethoxy-2-methyfberizyt)-2-(4-(pyridytmethyloxy)benzoyf]m^^ 

N-[5-(3,4,5.64etramethoxy-2-methyfberizyl)-2^3-pyridyloxy)berizoyqnnorphofi 

N-[5-(3.4.5.6-tetramethoxy-2-methylbenzyl)-2-(4-pyridyloxy)benzoyQmorphonne. 

N-[5-(3.4,5.6-tetrarnethoxy-2-methylbenzyl)-2-(methoxycart)onylmethyloxy)benzoyqmor^ 

N-{S-(3,4,5.6-tetramethoxy-2-^ethylbenzyl)-2-(tert-butoxycart>onylmethyloxy)beri^^ 
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4- (5.6-dimethoxy-3-fTiethyl-l,4-ben2oqutnon-2-y!)melhyl-2-ben2yloxyben2oicacid, 
6-(5.6-diniethoxy-3-fncthyl-1 ,4-benzoquinon-2-yl)methyl-2-ben2yloxyben20ic add. 

5- <5,6-dfmethoxy-3-methyl-1 ,4-ben2oquinon-2-y!)methyl-2-ben2yIoxyben2oic acid, 

3- {5.6-dimethoxy-3-niethyI-1 ,4-benzoquinon-2-yl)niethyl-2-benzyloxybenzoic add, 

4- {5.6-dimelhoxy-3-methyI-1 ,4-benzoquinon-2-yl)methyl-2-acetoxybenzoic add, 

5- (5.6-dimethoxy-3-fnelhyl-1 .4-ben2oquirKJfv2-yI)methyl-2-acetoxybenzoic add, 

3- (5.6-dimethoxy-3-methyl-1 .44)enzoquinon-2^)niethyI-2-acetoxybenzoic add, 

4- (5,6-dimethoxy-3-methyM ,4-benzoqumon-2-yr)methyl-2-hydroxybenzoic add, 

5- (5,6-dimethoxy-3-methyl-1 ,4-ben2oquinon-2-yl)methyl-2-hydroxyben20ic add, 
3-(5,6-d1methoxy'^methyl-1 .4-benzoquinon*2-yl)methyl-2-hydfoxyben2oic add, 
5-(5.6-dimethoxy-3-niethyl-1 .4-ben2oquinoiv2-yl)methyl-2-m€thoxyben20ic add, 

5- (5.6-dtmethoxy-3Hiiethy(-1,4-benzoquinon-2-yl)fnemyl-2<^^ add. 
5-(5,6-dimethoxy-3-methyl-1 ,4-ben2oquinon-2-yl)methyI-2-phenoxybenzoic add, 
5-(5. 6-dimethoxy-3-fnethyl-1, 4-befizoquinon-2-yl)methyi-2-(3^ethoxyphenoxy)ben20ic add. 
5-(5.6-dimethoxy-3-niethyl-1 ,4-benzoqufnon-2-yl)niethyl-2-(3-pyridy!methyloxy)benzoic add, 
5-{5.6<dimethoxy-3-fnethyl-1 ,4-ben2oquinoiv2-yl)methyl-2-<4-pyridyJmethyloxy)benzoic add, 
N-f4-(5.6-dimethoxy-3-fnethyl-1.44)en2oquirion-2-yl)memyt-^^ piperidine. 
N-{4-<5,6^Jimethoxy-3-methyl-1,4-benzoquinon-2-yl)me%l-24)en^oxybenzoyOmorph 
N-[4-(5.6Kiimethoxy-3-methyi-1.44)enzoquinon-2-y»)methyl-24)en^^ 

N-I6-(5.6-dimethoxy-3-fnethyf-1 .4-benzoquinon-2-yl )methyl-2-benzyloxybenzoylH-methoxyaniline. 

N-{5-{5,6KJimemoxy-3-methyl-1.44>enzoquliK)n-2-yr)memyl-2>benzytoxyber^^ 

N-[5-{5.6-dimemoxy-3-methyl-1.4-ben2oquinon-2-yl)methyl-2'ben^ 

N-[5-(5.6-dimethoxy-3-memyl4-berizoqdnon-2-yI)methyl-2^^^ 

N- l3-(5.6-dimethoxy-3-methyl-1 ,4-ben2oqulrK)n-2-yl)methyl-24>en2ytoxyben2oyOplpei^ 

N-(3-(5.6K^lmethoxy-3-f^ethy^1,4-benzcK^uinpn-2-y^)methyl-2-ben2yk) 

N-{3-{5.6<fimemoxy-3-methyl-1,4-benzoqumorv-2-y»)methyI-2-ben2yto 

N-{4-(5,6-dimethoxy-3-methyl-1.4-ben2oqulnofv2-yl)memyl-2-acetoxybenz^ 

N-l5-{5.6-dimethoxy-^methyr-1.4-benzoqufnon-2-yl)melhyh2-acetoxy^ 

N-[5-{5.6-dimethoxy-3-methyl-1,44)efizoquifH>n-2-yl)me 

N45-<5,6-dirnethoxy'^methyl-1,44>efUoquinoiv2-yl)methyl-2 

N-I3-(5,6-dimethoxy-3-methyH ,4-benzoquinon-2-y!)methyl-2-acetoxybenzoyllpiperidine. 

N-I3-{5,6Kfimetfioxy.3-methyl-1,44>enzoquinon-2-yl)mem^^ 

N-I3-{5.6Kfimethoxy-3-methyl-1.4-benzoqutnon-2-yl)met^ 

N-[5-{5.6-dimethoxy-3-methy»-1 ,4-ben2oqinncMv2-yl)methyl-24iydroxybenzoyOpiperidine, 
N-[5-(5,6-dMnethoxy-3-memyl-1.44)enzoquinon-2-yl)mel^^ 
N-[5-(5,6-dimethoxy-3-methyl-1 ,44}enzo<]pjfinon-2-yl)methyl-2-hydro3qrbenzo^ 
N-p-{5.6-dimethoxy-3-methyl-1 .44)enzoquinorv2-yl)rnethyl-24iycroxybenzoyq 
N-[3-(5.6-cfimethoxy-3-methyH ,4-benzoquirK)fv2-7t)melhyl-2-hydro)^n2oyIJmorpho^ 
N-(3K5.6-dimethoxy-3-methyt-1.4-ben2oquinon-2-yl)meth^^^^ 
N-{5-{5,6-dimethoxy-3-methyl.1.4-benzoquinorv-2-yl)mem^^^ 
K-^5,6-dimethoxy-3-methyl-1 .44)erttoquinon-2-yOmett^-2Hnelho3qfbenzo^ 

N-I5-(5.6-dimethoxy-3-methyl-1.4-benzoquirKjn-2V)n^©*^^ 

N^5-(5.6-<iimethoxy-3HTiethyf-1.4-benzoquiiK>n-2V)"»e%^ 

N-[5-(5,6-dimethoxy-3-methyl-1.4-benzoquinon-2-yl)methyl-2-^^ 

N-pK5.6-dimethoxy-3-methyl-l,4-benzoquinon-2'^)meth^^ 

rH5^5,6-dlmethoxy-3-inethyt-1.44)eiuoqulnorv2-yl^^ 

N-t5-(5.6-dimethoxy-3-methyl-1 ,4<benzoqulnon-2-yl)melhyl-2i)h8noxybefizoyl>n^ 
N-{5-(5,6-dimethoxy-3-methyl-1 ,4-benzcK?uinoiv2-yl)methyl-2^)henoxybefEoylH-^^ 
N-(5-(5,6-diniethoxy-3-fnethyl-1 ,4-ben2oquinon-2-yl)memyl-2-<34TiethoxyphefKwy)benzoy^ 
r^[5^5,6-dimemoxy-3Hnethyl-1.4-benzoquinorv2-yl)melhyl-2-< 
l^[5-(5,6-<toetfKJxy-3Hne«hyl-1,4-ben2oquirK>fv2-yl)^^ 
N^5-(5.6-dimethoxy.3-methyl-1.44)erlzoquinofv-2-yDIne^^ 
N-{5-{5.6-dimethoxy-3-niethyl-1.44)enzoquinon-2-yl)met^ 
N-I5-(5.6-dimethoxy.3-melhy^i.4-benzoqiiinofv2-yl)meth^^ 
N-I5-(5,6-dimethoxy-3-methy^1,4-benzoquinon-2-yl)melhyl-2^^^^ 
N.t5-{5,6-dimethoxy-3-memyl-1,4-benzoqulnon-2-yl)methyl-2-<4^ 
N-I5K5,6-dimelhoxy-3.memyl-1,4-ben2oquinofv2-yl)methyl-2-^^ 
N-[5-(5.6-dimethoxy-3-fnethyl-1,4-ben2oquirK)ri-2-yl)met^ 
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N-(5-{5,6-dimethoxy-3-rnethyl-1,4-benz()quiru)rv2-yl)melhyI-2-(3-pyrid 
N-[5^5,6KJimethoxy-3-methyl-1.44)efUoquwK>n-2-yl)methyl-2-(4-pyridyloxy)benzoylte^^ 
N-(5-(5.6-dimethoxy-3-rnethyl-1,44)en2oquinon-2-yI)memyl-2-(4-pyridylo 
N45-(5.6-dimethoxy-3-methyl-1,4-benzoquinonT2-yl)memyl-2-(methoxycartx)ny^^ 
N-(5-(5.6-dimethoxy-3-methyJ-1 .4-berizoquinorv2-yOmethyl-2-<methoxycartx)nylmethyk)xy)benzoynrTO 

fine, 

l^[5-(5.6-dtmethoxy-3-methyt-1Abeiuo(|uinon-2-yl)methyl-2^ 

ine, 

N-[5-(5.6-dimethoxy-3HTmthyl-1,4-benzoquinon-2-yf)memyl-2-(t^^ 

tine. 

N-(5-(5.6-dlmethoxy-3-memyl-1,44)enzoquinon-2-yl)niethyl-2-acetoxyte 

^^t5-{5,6-dlmethoxy-3-memyl-1,4^)enzoquinon-2-yl)memy^2-acetoxyben^^ 

N-[5-{5.6-dimethoxy-3-memyl-1.4-benzoqulm)n-2->i)methy^ 

N- (5-(5.6-dtmethoxy-3-inethyH ,4-benzoquinon-2-yl)methy^2•acetoxyben20ylH-chloroanifine. 

N-I5-(5.6-dimethoxy-3-methyf-1,4-benzoquinon-2-yl)methyt-2-acetoxyte 

N-I5-{5.6-dimethoxy-3-methyl-1.44>en2oquinon-2-yl)methyl-2-acetoxyben2oyO-4-^ 

NH5^5.6KJimelhoxy-3-memyi-1.4-benzoquinc)n-2-yl)niethyl-2-ace 

N-I5-{5.6-dimethoxy-3-niethyI-1.4-benzoquinon-2-v1)methyl-2-a^^ 

N-[5^5.6Kiimethoxy-3-melhy^1.4-be^zoquinon-2•yf)mett^y^2-hydroxybe^lzoyl^3.4-di 

N-(5-(5,6-dimeUK>xy-3-methyl-1.4-benzoquinon-2-yf)memyl-24iydroxybe^^ 

N-I5-(5,6Klimethoxy-3-niethyl-1,4-benzoquinon-2-yI)nriethy»-2-4^^ 

N-[5-(5.6-dimemoxy-3Hiiemyl-1,44)enzoqirinon-2-)i)methy^^ 

N-[5-(5.6KJimettK)xy-^ethyl-1,44)enzoqu5non-2-yOm 

N-I5-{5,6KJimethoxy-3-memyl-1,4-benzoqiJinon-2-yOmemy!-24iydro^ 

N-(5^5.6-dimethoxy-3-methyl-1,44>enzoqiJinon-2-yf)methyl-24iydrox>^ 

N-[5-(5.6Kiimethoxy-3-methyl-1.44)enzoqumon-2-yl)methyl-24iydroxybenz^ 

N-[5-(5,6-dimethoxy-3-memyr-1,4-benzoquinon-2-yOmethyl-24iydro 

N45-(5.6-dimethoxy-3-methyl-1 .4-benzoquinon-2-yl) nnethyl-2-hydroxybenzoyq-(R)-1-phenytethyiamine, 
rH5-(5.6-df fnethoxy-3-niethyl-1 .4-benzoquf non-2-yt)nieth^2-phenoxybenzoyll-1 .2.3.4-tetrahydroquinortne. 
N-[5-(5.6-<fimethoxy-3-nietriyl-i ,4-benzoquinon-2-yl)methyl-2-phe«M^enzoyl )-2-methylpiperidine, 
N-(5-{5,6-diniethoxy-3-inelhyl-1.4-befizoquinon-2.^ 
quinollne. 

NH5-{5,6-dimethoxy-^emyl-1.44)enzoquinion-2-yl)nfiet^ 
N-[5H5.6-dlmethoxy-3Hiiethyl-1,44)enzoquinon-2-yl)nrjethy^^ 
anifine. 

N-(5-{5,6-dimethoxy-3-nfiemy}-1,44)enzoquinon-2-yl)methyl-2^^ 

methyl 5-{5.6^jmethoxy-3-niethyl-1 ,44)enzcKiuinon-2-yl)memyt-2^tert-*irtoxycarbonylmethyf oxy)^ 

hH6-chloropyridin-3-y1)-4-(5.6-dimethoxy-3H^ 

N-(2<hloropyridin-3-yI)-4-{5,6-dimethoxy-3wnethyl-1.44)enzoqw 

hH2KWoropyridin-3-ylH-(5,6-dimethoxy-^^ 

N-^6-niethoxypyridin-3-yI)-4-{5,6-<finriethoxy-3-meth^ 

N-(6-memoxypyridin-3-ylH-{5.6-dimethoxy-3-n™emy^^ 

N^4^5,6Kitmethoxy-3-memyi-t,44)enzoquinon-2-yl)inet^ 

line. 

N4H5.6-cfimethoxy-3-methyl-1,4-benzoquinori-2-yl)mem^^ 

line, 

N-(f^in-3-yl)-4-(5.6-dlmettioxy-3-inethyl-1 ,4-benzoqiJinon-2-yl)nMthyr-2-acetoxybenzafrade. 

hHf^in-3-yfH-(5.6-diniethoxy-3-m€thyl-1 .4-benzoquinon-2-yOmethyl'2-hydroxybenzanilde. 

^Hpy^kj^n-4-yO-4-(5,6Klimethoxy-3-methy»-1.4-ben^ 

N^5-{5.6KJimethoxy-3-niethyl-1.44>enzoquinon-2-yl)methyi- 

N^5K5,6Kiimethoxy-3-inethyl-1.44)enzoquinon-2-yl)meth^ 

N-(5^5.6-dimethoxy-3-methyl-1 ,44)enzoquinon-2-yl)memyl-2-ac8toxybenz0yO^^ 

N^5-{5,6-dlmethoxy-3HTiethyl-1,4-benzoquinon-2-yl)m€thy^ 

N-{5-<5,6-dimethoxy-3-methyl-1,44)enzoquinon-2-yl)methyl-2-ac^ 

N45-(5.6-d5methoxy-3-methyl-1,4-benzoquinon-2-yOraethy^ 

ethyl N-[5-(5.6-diniethoxy-3-methyt*1 ,44)enzoquinon-2-yl)methyl-2-acetoxybenzoyO-4-amtnobenzc)ate 
ethyl N^5-{5.6Kliraethoxy-3-methyI-1.44)enzoquinon-2-yl)methy^2^^ H-amlnobenzoate. 
N-[5-(5.6-dimethoxy-3-methyl-1 .44)enzoquinon-2-yOmethyl-2-^K»toxybenzoyO-4-cyanoniethylannine, ^ _ 
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N-[5-<5.6-rfimethoxy-3-methyl-1.4-benzoquinon-2-yl)methyl-2-hydroxyben2oyO-4-^^ 
N-[5-(5.6-diniethoxy-3-rnethyl-1,44)enzoquinorv2-yl)methyl-2-^cetoxyte 
N-[5-{5.6^methoxy-3-methyl-1,44)enzoqulrK)rv2-yl)methyl-24iydroxybera^ 
N-(5-(5.6-dimethoxy-3-fnethyH .44}enzoquinon-2-yl)methy!-2-acetoxyben2oylh2-nitfoanfline, 
N-[5-^5,6-dimethoxy-^methy<-1.4-benzoquinorH2-yl)methyl-2-hydroxyben2oyfh 
N-fpyndin-2-yl)-5-(5.6Kfimelhoxy-3-methyl-1,44}en2oquinon-2Tyt)meth^ 
^^(^ridif>-2-yl)■5-(5.6-duTlethoxy-3•^nethyl-1,44>enzoqu^ 
N-(pyridirv4-yl)-5-(5,6-dimethoxy-3-methyl-1,4-ben2oquinon-2-yOmemyl-^ 
N-{pyridirv3-y!)-5-(5,6-d?methoxy-3-methyl-1,4-benzoquinon-2-^ 
NK:ydopropyf-5-(5,6-dimemoxy-3-methyl-1,4-ben2oquinon-2-yl)methyl-2-acetoxybera 
N-cyclopropyl-5-{5,6-dimethoxy-3-melhyl-1 ,4-benzoquinon-2-yl> methyl-2-hydroxybenzamide, 
N-cyclohexyl-5-(5,6-dinietho)(y-3-methy>-1 ,4-benzoquinon-2-yl) methy!-2-acetoxybenzdmide 
N-cyclohexyl-5-<5.6-dlniethoxy-3-methyl-1,4-befizoquinon-2-yl)met^ 
NHnethyl-hH5-(5.6-dimethoxy-3-methy^1,4-ben2oqiflnon-2-yl^^ 
N-methyl-N-[5-(5.6-dimethoxy-3-methyl-1,44ien20quifK)n-2-yl)methyf-2-hydro^ 
N-(3-(5,6-<limemoxy-3-methyl-1.4-benz()quiTOfv2-yl)methyl-2-acetoxyben2oy^ 
N-{3-{5,6-dimethoxy-3-methyl-1 .4-ben2oquinofv2-yl )methyl-2-hydroxyben20^ 
ethyl N-[5-(5,6-d^memoxy-3-methyI-1.4-ben2oquinofv.2•yl)methy^ 
zoate. 

N-(pyridin-4-yl)-5-(5.6Kllmemoxy-3-methyI-1.44)enzoquinon-2-yl)meth^ 
N-(pyiidirv3-yl)-5-{5.6-dimethoxy-3HTiethyt-1.44>enzoquinon-2-yl)mem^ 
N-cydopropyl-5-{5,6^methoxy-3-methyl-1.44>en2oquirK)n-2-yOmethyl-2-(3-p^ 
N-cydohexy!-5-(5,6-dimethoxy-3-methyl-1,44)en2oquinon-2-yl^^ 
N'^5-(5,6-dimethoxy-3-memyl-1.4-benzoqiJjnon-2-yOmem 
aniline, 

N-t5-{5»6-dimethoxy-3-methy^1.4-benzoqulnon-2-yi)methyl-2-acetoxybera^ 

line. 

N-[5-{5,6<Jimethoxy-3-methyl-1,44)enzoquinon-2-yl)methyl-24^ 

fine, 

NH3-(5,6-dimethoxy-3-methyl-1.4-benzoquinon-2-yl)methyl-2^ 

fine. 

N- (3(5.6 KJimethoxy-3-n^emyl-1.44)enzoquinon-2-yOmethyl-2-acetoxybenzo^^^ 

N-[3-{5.6-dimetho)^-3-niethyH .4 4)enzoquinon-2-y!)methyl-24iydroxybenzoyO-2.4-dichloroannm^ 

N-[3-{5. 6-dimethoxy-3-niethyl-1 .44)enzoquinon-2-yf)methyl-2-ac«toxybenzoyQ-4-moiphol!noanfR 

N-[3-(5,6-dimethoxy-^ethyl-1,44)enzoquinon-2-yl)mem^^^^ 

N-(6-methoxypyrWin-3-yl)-5-(5,6-dlmethoxy-^-m^ 

N-<6HTiethoxypyridin-3-yt)-5-(5,6-diniethoxy-^ 

N-(2,6-dimethoxypyridin-3-yf)-5^5,6-dimemoxy-3-methyI-1.44>enzo^ 

N-{2,6-dimethoxypyridin-3-yO-5r<5,6-dimethoxy-3-memyl-1.44)enz 

N-(6-chloropyridin-3-yl)-5-(5.6-dimethoxy-3-methyl-1,44>enzoc^ 

N-<6KAIoiopyiWin-3-yO-5-(5,6-dimelhoxy-^^ 

N-(2-chloropyridln-3-yl)-5-(5.6-dlmethoxy-3^ 

N-(2-<*loropyridtn-3-yl)-5-(5.6-dfmethoxy-3-rnethyI-1,44>eTO 

teft-butyl N-[5-(5.6-dimethoxy-3-inethyi-1 .4-benzoquinon-2-yt)niethyl-2-acetoxybenzoylH-amlnobenzoate. 
N-[5-(5.6-diniethoxy-3-methyl-1 ,4-benzoquinon-2-yl)methyl-2-acetoxybenzoyl]-4-aminobenzoic add, 
N-[5-<5,6-dimethoxy-3-methy(>1 ,44)enzoquinon-2-yl)methyl-24iydroxybenzoylH-aminobenzoic add, 
N45-(5,6<fimethoxy-3-methyr-1.4-ben2oqulnon-2-yl)met^^ 
N^5-(5,6^finie!hQxy-3-memyl-1.4-ben2oqulm>n-2-yl)mem^^ 
anifine, 

N-{3-tert-biJtoxycarbonylpyridin-2-yt)^5,6KJImethoxy-3-meth 

mide, 

N-(3-hydroxycalbo^ylpyridi^-2«yl^5K5.6-din[»etto 
mide, * • . 

N-{3-hydroxycarbonyIpyridin-2-yl>-5K5.^ifnethoxy-3-^ 

mtde; 

N-(5-tert-buloxycart)onylpyridirv2-yl)-5-(5,6-dlnf« 

mide, 

N-(5-hydroxycarbonylpyfidln-2-yl)-5K5.M&nethoxy^3-mctfiy^ 
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mide. 

N-(5-hydroxycart)onylpyridin-2-yl)-5^5.6-<Jimemoxy-3-meth^ 

mide. 

N-[5-(5.6-dmethoxy-3-methyi-1.4-benzoquirK)n-2-yI)methyl-2-acetox 
noaniline. 

N-[5-{5,6-diinethoxy-3-methyf-1 ,4-benzoquinon-2-yl )memyl-24iydroxybefi2oylH-teit-butoxycart)onylarnj- 
noantline, 

N-(pyrictfv3-yl)-5-(5,6-dimethoxy-3-methyl-1 .4-ben2oquinon-2-yl)methyl-2-acetoxybenzamide, 
N-(pyridirv3-yt)-5-(5.Mimemoxy-3-methyl-1,44)enzoqui (methanesul- 
fonate). 

N-{pyridin-4-yl)-5-(5.6-dimethoxy-3-methyl-1 ,4-ben2oquiTK>ri-2-yl)^^ (methanesul- 
fonate). 

N-I5H5,6-dimethoxy-3-methyl-1.4-ben2oqui(K>n-2-yl)methy!-2-^ydroxyte 

N-(5-(5.6-dimethoxy-3-methyl-1 ,4-bea2oqulrK>iv2-^^^ (hydro- 
chloride). 

N-(pyridin-3-yl)-3-{5.6-dimethoxy-3-methyl-1.4-berttoquinorv^ 

N-(pyridicv3-yI)-3-(5.6-dimethoxy-3-methyl-1 ,44)eruoquinon-2-yl)rTiethyl-2-hydroxybenzamide, 
N-[5«{5.6-dimethoxy-3-methyl-1,44>enzoquinon-2-yt)memyl-2-acetoxybenzoyO-^^ 
N-[5- (5.6-dimethoxy-3-methyt-1.4-benzoquifK>n-2-yI)methyl-24iydroxybenzoyfH^^^^ 
N-(5-(5.6-dimethoxy-3-methyl-1 ,4-benzoquinon-2-yl)methyl-2-acetoxybenzoyl]-4-(1 H-pyra2oI-3-yl)aniline. 
N-[5-(5.6-dimethoxy-3-methyH .44)enzoquirK5n-2-yI)methyl-2-hydroxybefi2oyn-4-(^ H-pyra2oJ-3-yl)anfline. 
N-methyl-N<M5.6-dlmethoxy-3-melhyl-1.4-ben2oquinofv2-yl)me^^ 
aniline, 

N-methyl-N.I5-(5.6-dimelhoxy-3-methyl-1,44)enzoquinorv 
aniline. 

t-butyl N-[5-(5.6-dimethoxy-^-methyH ,4-benzoquinon-2-yl)melhyl-2-hydroxybenzoyiH-aniinobenzoate. 

N^2-methoxypyridln-3-yl)-5-(5.6-dimethoxy-3-methyl-1Aben2oqulnw^ 

N^2-fflethoxypyridin-3-y!)-5-(5.6HJimethoxy-3-methyl-1.4-ben2oqw^ 

N-(2-dimethylaminopyridin-3-yl)-5-(6,6-dinfTethoxy-3-methyi-1.4-be 

N-(2-^imemylaminopyridin-3-yl)-5-(5,6-dimethoxy-^ 

N-[5-(5,6-dimethoxyr3-methy^1.44)enzoquinon-2-yOnriethyl-2-aceloxyb^ 

N-I5-(5.6-dmemoxy-3-inethyl-1.4-benzoqulnofv2-yt)methyl-24iydro 

N-(2-chlofopyridln-3-yl)-5^5.6Hdimethoxy-^-melhyl-1.44^ 

N-(2-moipholinopyridin-3-yl)-5-{5.6-dimethoxy-3-methyl-1, 

N-(2-moipholinopyridin-3-yf)-5-(5.6-<fimethoxy-3-methyl-1.44» 

N^6-*iK)r|)holin6pyridin.3-yl^5-(5.6-dimettioxy-3-methyl-1.^ 

N-(6-iiK>ipholinopyndln-3-yl)-5-(6,6-dimethoxy-3-niethyl-1^ 

rH2-chtoropyridin-4-ytV5-(5.6Klifnelhaxy-3-niem 

N-<2-chlbropyridin-4-ylV5^5,6-dtmethoxy-3-methy^ 

N-(6^ethoxypyrimldln-4-yl^5-(5.6-dime«hoxy-3Hiielhyl-1,4^ 

N-(6-methoxypyrimidin-4-yl)-5^5.6-dimethoxy-3^ethyl-1.4-benz 

N^2-methoxypyridin-4-yl)-5-(5,6KJImethoxy-3-methyl-1,44)enzoqw )methyl-2-acetoxyben2amide. 

N-(2-methoxypyridin-4-yl)-6-{5.6Klimethoxy-3-memyl-1,44)enz6^^^ 

5-{2.5-diniethoxy-3.4.64rimemylbenzyl)-2Tacetoxybenz<»cadd, 

5-(3.5.6-trimethyl-1 ,4-benzoqulnon-2-yr)melhyl-2-acetoxybenzoic add. 

^HM3.5.64rimethyl-1.44)en2oquinon-2-yl)memy^2-acetoxyben2oyQ-^^ 

N-[5-{3,5,6-trimeth^1,4-benzoqulnon-2V)n™e*hy*-2*^y^'^'^y*^^ 

r4-(2<Woropyridin-3-y!^5^3.5.64rimethyi-1.4-benzoqui^^ 

N-(2-chtoropyridin-3-yl)-5^3,5,64rinriettiyl-1.44)efizoqolTO 

N-(pyridin-4-yl)-5-{3.5.6-trimethyl-1,4-ben2oquinon-2-yl^ 
100511 Examples of the production method of the compounds for pracddng the present invention are described 
below. However, the production method of the compound as an active Ingredient of the present invention is not fimited 
thereto. 

[General Production Method] 

{0052] The substituted benzoic add derivative represented by formula (I), which is used as an active ingredient of 
the present invention, can be produced using a synthetic Intermediate which can be prepared according to the mett^ 
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described In K. Suzuki, T Tatsuoka. T. Ishihara. R, Ogino. T. Miyazaki, F. Satoh. S. Miyano and K. Sumoto, Chem. 

Pharm. Bull.. 45. 668-674 (1997), or a method based thereupon. 

[0053] More specifically, an aldehyde compound represented by formula (IV): 

5 



10 




(IV) 



IS 

(wherein to R^ R^ and R^^ are as defined above) is alkswed to react with a Grfgnard reagent or an organic lithium 
reagent prepared from a bromophenol derivative to afford a compound represented by formula (V): 

20 OR^ 



25 




(wherein R^ to R*. R® and R^® are as defined at>6ve. and Bn represents a benzyl group, which may be substituted), 
and this compound is reduced with a reducing agent such as triethylsilane in the presence of catalyst such as Lewis 
acid or trimethylsilyl trifluoromethanesulfonate and then catatyttcaliy reduced by stirring it in a hydrogen stream in the 
presence of catalyst such as panadium-€artK>n to obtain a phenol derivative represented by formula (VI): 



40 




45 

(wherein R3 to R^, R^ and R^^' are as defined above). 

[005^ The obtsuned compound is stirred together with hexamethylenetetramine in a solvent such as trifhioroacetic 
add at a temperatures from room temperature to lOO'C and then hydrolyzed to obtain a compound represented by 
formula (Vila): 

so 



55 
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OF' 




(Vila) 



(wherein to R5. RS and R^o are as defined above). 

[0055] This connpound is stirred together with an alkyfating agent such as dimethyl sulfate or benzyl bromide at a 
temperature from room temperature to 50*'C in the presence of a base such as potassium carkmnate or sodium hy- 
droxide in a solvent not participating in the reaction, such as acetone, to obtain a compound represented by formula 
(Vllb): 




(Vllb) 



(wherein R^ to R^ R^ and R^o are as defined above and R2 represents a lower alkyi group having from 1 to 6 cari)ons 
or an aralkyt group having from 7 to 14 carbons). 

[0056] The resulting compound is dissolved In a solvent not participating in the reaction, such as acetonitnle. and 
then stirred at a temperature of 0 to 50^C in the presence of an oxidizing agent such as sodium chlorite and aqueous 
hydrogen peroxide, in a mixed solution with a phosphate buffer solution to obtain a substituted benzoic add derivative 
represented by formula (la): 



OR^ 




fla) 



(wherein R^ to R^, R^ and R^® are as defined above and R2 represents a lower afkyt group having from 1 to 6 cartx^ns 
or an aralkyi group having from 7 to 14 carbons). 

[0057] This carboxylic ackl compound is treated with diazomethane or (trlmethylsilyi)diazomethane in a sclent not 
participating in the reaction, such as methanol, or condensed with an atoohol represented by formula (Vtll): 

R^-OH (VIII) 

(wherein R^ represents a tower aikyi group having from 1 to 6 cartx>ns or an aralkyi group having from 7 to 14 cart)ons) 
or an amine represented by formula (IX): 



EP1 314 712 A1 



H— N 



\ 



(IX) 



(wherein and are as defined above) using a condensing agent such as l-ethyl-3-(3-diniethyiaminopropyl)car- 
bodiimide hydrochloride or as an add chloride fonn with oxalyl chloride or the like in the presence or atTsence of catalyst 
such as 4-dimethylafninopyridine in a solvent not participating in the reaction, such as methylene chloride* whereby a 
10 compound represented by formula (lb): 



15 



20 




(lb) 



(wherein to R^, R^ and R^^ are as defined above and X' represents an esterified or amidated carboxyl group) can 
be obtained. 

25 [0058] The compound where in formula (lb). R^ is a benzyl group which may be substituted is stirred at a temperature 
from room temperature to SO^'C in a hydrogen stream in the presence of catalyst such as palladium-carbon, whereby 
a compound represented by formula (Ic): 



30 



35 




(Ic) 



40 (wherein R^ to R^. R^^ and X* are as defined above) can be obtairied. 
{0059} the compound (Ic) is: 

1) stirred together with an alkylating agent such as alkyl halkie at a temperature of 0 to lOCTC in the presence of 
a base such as potassium carbonate in a solvent not participating m the reaction, such as acetone, 
^5 2) stirred together with a boronicac^ derivative represented by fcmnu^^ 



50 



OH 



OH (X) 



55 



(wherein R2 represents an aryt group wNch may be substituted, or a heteroaryt group which may be substituted) 
in the presence of catalyst such as copper acetate in a solvent not participating in the reaction, such as methylene 
chloride or acetonitrile. or 

3) stined together with an alcohol represented by formula (Xt): 
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R^*-OH pel) 

(wherein represents a tower atkyf group which may be substituted, an aralkyi group which nrtay be substituted, 
or a heteroaryialkyi group which nnay be substituted) in the presence of, for example, triphenytphosphine (or trit>- 
utytphosphine) and diethylazodicaroxytate (or N,N,N',N Metramethylazodicarboxytate) in a solvent not partidpating 
in the reaction, such as tetrahydrofuran, under the conditions of normal ^ Mitsunobu reactionsj (or a modified 
method thereof), whereby a compound represented by formula (lb*): 



(lb-) 

(wherein R^ represents a lower atkyi group having from 1 to 6 cartx>ns. which may t>e substituted, an aryl group 
having from 6 to 12 carbons, which may be substituted, a heteroaryl group having from 4 to 11 carbons, which 
may be substituted, an aralkyt group having from 7 to 14 carbons, which may be sut)Stituted. or a heteroarylalkyl 
group having from 5 to 1 3 carbons, which may be sut>stituted, and R^ to R^, R^, R^^ and X* are as defined above) 
can t>e obtained. 

[0060] The compounds (la), (lb) and (lb') each is oxidized with an oxidizing agent such as ammonium cerium(IV) 
nitrate in a solvent not participating in the reaction, such as a mixed solvent of acetonitrile and water, whereby a 
benzoquinone derivative represented by formula (Id): 



(Id) 

(wherein R^ to R^ and X are as defined akxyve) can be obtained. 

[0061] Also, the compound where in fomiula (la). R^ is a benzyl group which may be substituted is stirred at a 
temperature from room temperature to 50°C in a hydrogen stream in the presence of catalyst such as palladium-cart)on 
to remove benzyl group and then reacted with an aerating agent such as acetic anhydride or benzoic anhydride, 
wfiereby a compound represented by formula (le): 
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(le) 



(wherein to r9 and R^o are as defined above and R^^ represents a lower aflcyl group having from 1 to 6 cart)ons, 
which may be substituted, or an aryl group having from 6 to 12 carbons, which may be substituted) can be obtained. 
[0062] This compound is oxidized with an oxidizing agent such as ammonium cerium(iV) nitrate in a solvent not 
participating in the reaction, such as a mixed solvent of acetonitrile and water, whereby a €art)oxylic acid compound 
represented by formula (If): 




(If) 



(wherein R^ to R^ and R^^ are as defined above) can be obtained. Then, this carboxytic add compound is condensed 
with an alcohol or an amine using a condensing agent in the presence or absence of catalyst such as 4-dimethyiami- 
nopyridine in a solvent not partidpating in the reaction, such as methylene chloride, whereby a compound represented 
by formula (Iq): 




O (Ig) 

(wherein to R^ and R^^ are as defined above and X' represents an esteiilled or anudated carboxyl grpup) can be 
obtained. 

[0063] Also, the compound of formula (tc) is: 

1) reacted with an add anhydride such as acetic anhydride in the presence of a base such as pyridine or triethyl- 
amine. 

2) condensed with a benzoic add derivative which may t>e substituted or with a heteroaryl cartx>xytic add derivative 
such as nicotinic add or picolinic add using a condensing agent in the presence or absence of catalyst such as 
4-dimethylaminopyridine. or 

3) reacted with an add chloride such as acetyl chloride or benzoyl chloride in the presence of a base such as 
pyridine or triethylamine, whereby a compound represented by formula (Hi): 
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10 




(Ih) 



15 



(wherein to R^. R^ and R^^ are as defined above, R^^* represents a lower alky! group having from 1 to 6 cart)ons. 
which may be substituted, an aryt group having from 6 to 12 cartx>ns, which may be sut>stituted, or a heteroaryl 
group having from 4 to 1 1 cartx>ns, which may be sut>stituted, and X" represents an esterified or amidated cart>oxyl 
group) can be obtained. 



20 



25 



30 



35 



[0064] This compound is oxidized with an oxidizing agent such as ammonium cerium(IV) nitrate in. a solvent not 
participating in the reaction, such as a mixed solvent of acetonitrOe and water, whereby a compound represented by 
formula (li): 




O— C— R 



11 



(li) 

(wherein R^ to R^, R"' and X* are as defined above) can l>e obtained. 

[0065] The compounds (Ig) and (li) each is hydrolyzed by stirring it in the presence of a base such as sodium hy- 
drogencart)onate in a solvent not participating in the reaction, stjch as a mixed solvent of methanol and water, whereby 
a compound represented by formula (Ij): 



40 



45 




III) 



50 
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(wherein R^ to R^ and X* are as defined above) can be obtained. 

[006€] The substances represented by formulae (la) to (Ij) of the present invention can inhibit the activation of NF- 
kB and therefore, are use^i as a preventive or therapeutic agent for diseases caused by the activation of NF-k6, for 
example, diseases caused by excess production of various inflammation mediators or viral propagation. More specif- 
ically, these substances are useful as a preventive or therapeutic agent for diseases considered to be caused by the 
excess production of NO or TNF-o, for example, septic shock, osteoarthritis, rfieumatoid arthrls. cachexia, multiple 
organ failure, inflammatory bowel disease, malaria, acquired immune deficiency syndrome, human T-cell leukemia, 
meningitis, hepatitis, myocarditis, type li diabetes, multiple sderosis, Behcet disease, systemic lupus erythematosus 
and ischemic heart disease, and the tike. 

In the case of using the compound of the present invention as the at>ove^jescrit>ed medical composition, the 
compound can be used orally in the preparation form of tablets, capsules, elbdrs. nrucrocapsules or the like, or parenter- 
ally in the preparation form of ir)fectk>ns such as a solution with %vater or other pharmaceutically acceptable solution^ 
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or a suspension. For example, the medical composition can be produced by mixing the compound with physiologicaily 
acceptable carriers, flavoring agents, exdpients, stabilizers and the like in a generally admitted form. Examples of the 
additive which can l>e mixed in tablets include a binder such as gelatin, swelling agents such as com starch, exdpients 
such as crystalline cellidose. and lubricants such as magnesium stearate. When fomnulated Into capsules, the above- 
s described composition may further contain lic^id earners. The aseptic composition for injection can also be formulated 
in the conventional manner. 

[0067] Examples of the aqueous solution for injection include an isotonic solution containing glucose. An appropriate 
solubilizer such as polyethylene glycol may be used in combination. Also, buffer, stabilizers, preservatives, antioxidants, 
soothing agents and the like may be blended. The preparation thus obtained can be administered, for example, to 

10 mammals including humans. The dosage varies depending on the symptom and the nke txit in the case of oral admin- 
istration, the daily dose for adult is generally from attout 0.01 to 100 mg. preferably from about 0.1 to 50 mg. more 
preferably from about 10 to 25 mg. In the case of parenteral administration, for example. In the case of Injection, the 
preparation is preferably administered by phlebodysis and the daily dose for adult is generally on the order from about 
0.001 to 50 mg, preferably from about 0.01 to 25 mg. more preferably from about 0.1 to 10 mg. 

15 [0068] The effect of NF-kB inhibition can be examined by directly or indirectly measuring the expression of genes 
regulated by the activation of NF-kB. 

[0069] The effect of inhibiting the excess production of inflammatory proteins can be exannned by directly or indirectly 
measuring the levels of inflammatory protein increasing in the culture medium or the body fluid when the cells or animals 
are stimulated with a cytokine such as IL-1 or TNF-a or with a Upopolysaccharide. As for the method of confirming the 
20 conventional anti-inflammatory effect, the effect of inhitritlng the edema caused by carrageenin or dextran can be 

examined. 

[0070] In these models, it is confinned that the production of NO or TNF-a is effectively inhibited (see. M.C. FBibn 
and N.C, Phillips. Br. J. Pharmacol.. 122. 551-557 (1997): PW. Tsao. T. Suzidd, FL Totsuka. T. Murata, T. Takagi. Y. 
Ohmachi. H. Fujiwara and I. Takata. Clin. Immunol. Immunopathol. . 83. 173-176 (1997); S. Cuzzocrea, B. Zingarelfl, 

25 P. Hake. A.L. Salzman and C. Szabo. Free Radio. Biol. Med. , 24. 450-459 ( 1 998)). 

[0071] f^r spedftc diseases, the efficacy as a therapeutic agent for sepsis can be evaluated by administering a 
fipopolysaccharide to an animal such as mice and measuring the effect of improving the survival retio or the levels of 
inflammatory cytokines in blood. The effect as a therapeutic agent for rtieumatoid arthritis can be evaluated in animal 
models suffering from arthritis caused by adjuvant or collagen (see, Y- figo et al., J. Immunol.. 147. 4167 (1991)). 

30 [0072] The effect as a therapeutic agent for intractable inflammation such as Crohn's disease, hepatitis and nephritis 
can be presumed using an animal model prepared by a known method or in accordance with the method (see. K. 
Nishikawa et al., J. Exp. Med. . 180. 95 (1994); K. Kawasaki et al.. J. Jmmunol. . 150. 1074 (1992)). Furthemiore, the 
effect a^ an organ transplant rejection inhibitor can be evaluated using, for example. GVH (Graft versus Host) disease 
or various organ transplant model animals (see. A.B. Costmi et al.. J. Immunol., 142, 2617 (1 990); and M. Isobe et al., 

35 Science. 255. 1125 (1992)). 

[0073] As such, the effect of the NF-kB inhibitor as a therapeutic agent for diseases can be confirmed using various 
animal models which can be prepared by a known method or according to the method. 

[0074] The present invention is descrit>ed in more detail with reference to Examples and Experiments, however, it 
should be noted tfiat the present invention is not limited by them in any way. 

40 

Reference Example 1 

3-(Benzyloxy)bromobenzene 

^5 [0075] 3-Bromophenol (50 g. 0.289 mol) was dtssoh^ed in acetone (500 ml) and after adding thereto in sequerKe 
anhydrous potassium cartx)nate (80 g. 0.580 mmol) and benzyl bromMe (59 g, 0.345 mol). the solution was refluxed 
under heafing for 3 hours. The reaction mixture was filtered and the filtrate was concentrated under reduced pressure. 
The obtained crude product was recrystal&zed (the recrystalllzatkm operation was performed twice using hexane as 
a solvent) to obtain the titled compound (45.0 g, 0.171 mol. 59%). 

50 

Reference Example 2 
4'<Benzytoxy)t)romofaenzene 

55 [0076] 4-Bromophenol (100 g. 0.587 mol) was dissolved in acetone (1 .100 ml) and after adding thereto In sequence 
anhydrous potassium carbonate (159.53 g, 1.156 mmol) and benzyl bromide (103.78 g. 0.607 moQ. the sohitton was 
refluxed under heating for 3 hours. The reactton mixture was filtered and the filtrate was concentrated under reduced 
pressure. The obtained crude product was recrystaflized (the recrystaflizafion operation was perfonned using he^&^i^ 
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as a solvent) to obtain the titled compound (120.76 g. 0.459 mot. 79%). 
Reference Example 3 

2- (Benzyloxy)tifOfinot>enzene 

100771 2-Bromophenor (50.0 g, 0.289 mol) was dissolved in acetone (400 ml) and after adding thereto in sequence 
anhydrous potassium cari)onate (79.89 g, 0.578 mmol) and benzyl bromide (59.32 g. 0.347 nroi). the solution was 
refluxed under heating for 3 hours. The reaction mixture was filtered and the filtrate was concentrated under reduced 
pressure. The obtained crude product was purified by siGca gel column chromatography (hexane : AcOEt = 95:5) to 
obtain the titled compound (30.0 g. 0.114 mol. 40%). 

Reference Example 4 

H3.4.5,6-Tetramethoxy'2-methylphenvl)-1-(3- benzyloxyphenyl) methanol 

[0078] An anhydrous tetrahydrofuran (50 ml) solution of 3,4,5.6-tetramethoxy-2-methylbenzaIdehyde (14 g, 0.058 
mol) was added dropwise under ice cooling to a Grignard reagent (150 ml tetrahydrofuran solution) prepared from 

3- {benzyloxy)bromobenzene (1.8.4 g, 0.070 mol) and magnesium (1.87 g. 0.077 mol). and the resulting solution was 
stirred for 2 hours. The reaction solution was poured in an aqueous solution of saturated ammonium chloride and 
extracted with ettier. The extract was washed with saturated brine and then dried. The reaction solution was filtered, 
the filtrate was concentrated and the obtained crude product was purified by silica gel column chromatography (hexane : 
ethyl acetate = 4:1) to obtain the titled compound (23.5 g, 0.055 mol, 95%). 

Reference Example 5 

1'(3.4.5«6-Tetramethoxy>2-methytphenyl-1-(4-benzyioxyphenyOmethanol 

10079] An aniiydrous tetrahydrofuran (20 ml) solution of 3.4.5,6-letramelhoxy-2-methylbenzaldehyde (3.65 g. 0.015 
mol) was added dropwise under ice coofing to a Grignard reagent (30 ml tetrahydrofuran solution) prepared irom 

4- (benzyloxy)bromobenzene (8.00 g. 0.030 mol) and magnesium (0.81 g, 0,033 moO. and the resulting solution was 
stirred for 2 hours. The reaction solution was poured in an aqueous solution of saturated ammonium chloride and 
extracted witfi ether. The extract was washed with saturated brine and then dried. The reaction solution was filtered, 
the filtrate was concentrated and the obtained crude product was purified by silica gel column chromatography (hexane : 
ethyl acetate = 4:1) to obtain the titled compound (5.93 g. 0.014 mol. 92%). 

Reference Example 6 

1- (3. 4.5. 6-Tetramethoxy-2^emylphenyl)-H2-ben2yloxyphenyl)methanol 

[0080] An anhydrous tetrahydrofuran (30 ml) solution of 3.4.5.6-tetramethoxy-2-methyibenzaldehyde (5.00 g. 0.021 
mol) was added dropwise under ice cooling to a Grignard reagent (35 ml tetrahydrofuran solution) prepared from 

2- (benzyloxy)bromobenzene (11.50 g; 0,044 mol) and magnesium (1.16 g. 0.048 mol). and the resulting solution was 
stirred for 2 hours. The reaction solution was poured in an aqueous solution of saturated ammonium chloride and 
extracted with ether. The extract was washed with saturated brine and then dried. The reaction sc^utibn was filterBd, 
the filtrate was concentrated and the obtained crude product was purified by silica gel column chromatography (hexane : 
ethyl acetate - 4:1) to obtain the titled compound (8.80 g, 0.021 mot. 99%). 

Reference Example 7 

3^3.4.5.6'Tetramethoxy>2-methvibenzyl)phenol 

[0081] A methylene chloride solution of the compound obtained in Reference Example 4 (25,3 g, 59,67 mmol) was 
added dropwise to a methylene chloride solution (1.000 ml) of trietiiylsilane (8.33 g. 71.64 mmoQ and TMSOTf (2.65 
g. 11 .92 mmol) and the resulting solution was stirred at room temperature for 1 hour. The reaction solution was washed 
witti water and then dried, and the solvent was removed by distillation. The residue was dissolved in ethand (100 ml) 
and dioxane (150 ml) and then added to an ethanol suspension (50 ml) of 5% Pd-G (3 g) and thereafter, the solution 
was stirred at room temperature for 1 6 hours in a hydrogen stream. The reaction solution was filtered, the filtrate 
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concentrated and the obtained residue was purified by silica gel column chromatography (hexane : ethyl acetate = 3: 
1) to obtain the titled compound (18.4 g. 57.9 mmol« 97%). 

Reference Exampie 8 

5 

4-(3,4,5.6'Tetfamethoxy-2'methylben2yl)phenol 

[0082] A methylene chloride solution (70 ml) of the compound obtained in Reference Example 5 (3.00 g. 7.08 mmol) 
was added dropwnse to a methylene chloride solution (80 ml) of triethylsilane (0.99 g. 8.52 mmol) and TMSOTf (0.31 

^0 g. 1 ^9 mmol) and the resulting solution was stirred at room temperature for 1 hour. The reaction solution was washed 
with water and then dried, and the solvent was removed by distillation. The residue was dissolved in ethanol (50 ml) 
and men added to an ethanol suspension (250 ml) of 5% Pd-C (500 mg) and thereafter, the solution was stirred at 
room temperature for 16 hours in a hydrogen stream. The reaction solution was filtered, the filtrate was concentrated 
and the obtained residue was purified by siOca get column chromatography (hexane : ethyl acetate = 4:1) to obtain the 

*5 titled compound (1.96 g, 6.15 mmot. 87%). 

Reference Example 9 

2-{3.4,5.6-Tetfamethoxy-2-methylben2yl)phenol 

20 

[0083] A methylene chloride solution (130 ml) of the compound obtained in Reference Example 6 (9.00 g. 21.23 
mmol) was added dropwise to a methylene chloride solution (150 ml) of triethylsilane (2.95 g, 25 43 mmol) and TMSOTf 
(0.94 g, 4.23 mmol) and the resulting solution was stirred at room temperature for 1 hour. The reaction solution was 
washed with water and then dried, and the solvent was removed by distillation. The residue was dissolved in ethanol 
25 (50 ml) and then added to an ethanol suspension (350 ml) of 5% Pd<C (1 .5 g) and thereafter, the solution was stirred 
at room temperature for 1 6 hours In a hydrogen stream. The reaction solution was filtered, the filtrate was concentrated 
and the obtained residue was purified by silica gel column chromatography (hexane : ethyl iacetate - 4:1) to obtain the 
tiUed compound (5,67 g. 1 7.83 mmol, 84%). 

30 Reference Example 10 

4- (3.4,S,6-Tetramethoxy-2-methylben2yl)>2'4Tydroxybenzaldehvde (A) and 6-(3.4.5.64etramethoxy-2-methylbenzyl>- 
2-hydroxybenzaldehyde (B) 

35 [0084] 3-(3.4.5.6.Tetramethoxy-2-methylben2yl)phenol (11 .1 7 g, 35.13 mmol) and hexamethylenetetramine (6.39 g. 
0.046 mot) were dissolved in trifluoroacetic acid (1 00 ml) and the solution was stirred under heating at OO^C for4 hours. 
After the completion of reaction, the solvent was removed by distillation and to the obtained residue, water (100 ml) 
was added. The resulting solution was stirred for 30 minutes and extracted with methylene chloride. The extract was 
washed with water and then dried, the solvent was removed by distillation and the obtained residue was purified by 

^ silica gel column'chromatography (hexane : ethyl acetate = 9:1) to obtain the titled compouiid A (3.35 g. 9.68 mmol. 
28%) and compound B (2.03 g, 18%). 

Reference Example 11 

5- (3,4.5,6-Tetramethoxy-2-methylbenzyl)-2'hydroxyt)enzaldehyde 

[0085] 4-(3,4,5.6-Tetramethoxy-2^ethylbenzyl)phenol (14.5 g. 45.60 itimdt> and hexamettiytenetetramlne (8.30 g, 
59.29 mmd) were dissoh^ in triSuoroacetic add (100 ml) and the solution was stin^ under heating at 80"C for 4 
hours. After the completion of reaction, the solvent was r^oved by distillation and to the obtained residue, water (100 
50 ml) was added. The resulting solution was stirred for 30 minutes and extracted with methylene chloride. The extract 
was washed with water and then dried, ttie solvent was removed by dstiilation and the obtained residue was purified 
by sifica gel column chromatography (hexane : ethyl acetate = 4:1) to obtain the titled compound (12.20 g, 35.26 nunol. 
78%). 



55 
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Reference Example 12 

3-(3,4.5.6-Tetfamethoxy-2-inethyiben2yl)-2-hydroxybenzaldehyde 

5 [0086] 2-{3.4,5.6-Tetfaniethoxy«2-methylben2yI)phenol (8.64 g. 27.17 nunol) and hexamethylenetetramine (5.00 g. 
35.67 mmol) were dissolved In trifluoroacetic add (100 ml) and the solution was stirred under heating at 80^*0 for 4 
hours. After the completion of reaction, the solvent was removed by distillation and to the obtained residue, water (100 
ml) was added. The resulting solution was stirred for 30 minutes and extracted with methylene chloride. The extract 
was washed with water and then dried, the solvent was removed by distillation and the obtained residue was purified 

10 by silica gel column chromatography (hexane : ethyl acetate = 4:1) to obtain the titled compound (2.50 g;7.23 mmol. 
27%). 

Reference Example 13 

4^3.4.5.6-Tetramethoxv-2->methylben2yl)-2~ben2yioxybenzaldehyde 

[0087] 4-(3,4.5.6-Tetramethoxy-2-methylbenzyi)-2-hydroxyt)enzaldehyde (743 mg. 2.14 mmol) was dissolved in ac- 
etone (50 ml) and after adding thereto anhydrous sodium carbonate (593 mg, 4,30 mmol) and benzyl bromide (477 
mg. 2.79 mmol). the solution was stirred at room temperature for 1 6 hours. The reaction solution was filtered, the filtrate 
20 was concentrated and the obtained residue was punlied by silica gel column chromatography (hexane : ethyt acetate 
= 3:1) to obtain the tttled compound (864 mg. 1.98 mmol. 93%). 

Reference Example 14 

25 6-^3,4 5.6-Tetramethoxy>2-methylbenzyl)-2-benzyloxybenzaldehyde 

[0088] 6>(3.4.5.6-Tetramethoxy-2-methylbenzyl)^2-hydroxyt>enzaldehyde (187 mg, 0.54 mmol) was dissolved in ac^ 
etone (20 ml) and after adding thereto anhydrous sodium cart>onate (149 mg. 1.08 mmol) and benzyl bromide (120 
mg, 0.70 mmol), the solution was stirred at room temperature for 1 6 hours. The reaction solution was tittered, the fiKrate 
^ was concentrated and the obtained residue was purified by silica gel column chromatography (hexane : ethyl acetate 
= 3:1) to obtain the tiUed compound (221 mg. 0.51 mmol, 94%). 

Reference Example 15 

^ 5-f3>4.5.6-Tetramethoxy-2-methylbenyl)-2" benzytoxybenzaldehyde 

[0089] 5-(3,4.5.6-Tetramethoxy'2-methyft}enz^2>hydroxyt>enzaldehyde (0.100 g, 0.290 mol) was dissolved in ac- 
etone (10 ml) and after adding thereto anhydrous sodium cartx>nate (0.080 g. 0.579 mmol) and benzyl bromide (0.059 
g, 0.347 mmoQ. the solution was refluxed under heating for 3 hours. The reaction solution was fittered.lhe filtrate was 
^ concentrated and the obtained residue was purified by siltca gel column duomatography (hexane : ethyt acetate = 4: 
1) to obtain the titted compound (0.114 g, 0.261 mmol. 90%). 

Reference Example 16 

^ 3-(3.4.5.6-Tetramethoxy-2-methyltien2yD-2-benzvloxyfaenzaldehvde 

[0090] ^-^•4JP^.6-Tetrame^xy-2-methylbenzyl)>2-hydroxybenzaldehyde (1.16 g. 3.35 mol) was dissolved in ace- 
tone <5 ml> and after adding thereto anhydrous sodium cart>onate (1.02 g. 7.38 mmol) and t>enzyl bromide (0.69 g. 
4.02 mmot). the solution was refluxed under heating for 3 hours. The reaction solution was filtered, the filtrate was 
so concentrated and the obtained residue was purified by siRca gel column chromatography (hexane : ethyl acetate = 2: 
1) to obtain the titled compound (1.45 g. 3.32 mmol. 99%). 

Reference Example 17 

^ 5^3.4.5.6-Tetramethoxy-2-methyit>enzvl)-2-methoxvtHBnzaldehyde 

[0091] 5-(3,4.5.6-Tetramethoxy-2-methytbenzyl)-2-hydroxybenzaldehyde (0.500 g. 1 .45 mmol) was dissolved in eth- 
anoi (15 ml) and after adding thereto in sequence sodium hydroxide (0.064 g. 1.59 mmol) and dim^yl sulfate (0.200^ 
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g. 1 .59 mmol), the solution was stirred at room temperature for 12 hours. After the completion of reaction, the reaction 
solution was poured into a cold diluted hydrochloric add solution and extracted with ethyl acetate. The extract was 
washed with water and then dried, the solvent was removed by distillation and the obtained residue was purified by 
silica gel column chromatography (hexane : ethyl acetate = 4:1) to obtain the fitted compound (0.359 g, 0.998 mmol, 
5 69%). 

Reference Example 18 

5-(3,4,5,6'Tetramethoxy-2>methylbenzvl)-2-lsopropoxyben2aldehyde 

10 

[0092] 5-(3.4.5.6-Tetramelhoxy-2-methylbenzyl)-2-hydroxybenzaldehyde (0.500 g, 1.45 mmol) was dissoh^ed in 
DMF (1 5 ml) and after adding ttiereto in sequence anhydrous potassium carbonate (0.359 g. 2.60 mmol) and isopropyf 
bromide (0.320 g. 2.60 mmol). the solution was refluxed under heating for 3 hours. The reaction mixture was filtered, 
the filtrate was concentrated and the obtained residue was purified by silica gel column ctiromatography (hexane : 
IS ethyl acetate - 4:1) to obtain the titted compound (0.530 g, 1.37 mmol. 94%). 

Example 1 

4- (3.4.5. 6-Tetramethoxy«2'methylbenzyl)-2-benzyloxybenzoic add 

20 

[0093] An aqueous solution (2 ml) of sodium dihydrogenphosphale (157 mg. 1.31 mmol). an aqueous solution (7 
ml) of sodium chlorite (795 mg. 80%. 7.07 mmol) and aqueous hydrogen peroxide (0.5 ml. 30%) were added to an 
acetonitrile solution (5 ml) of 4-(3,4.5.6-tetramethoxy-2-methy!benzy!)-2-benzyloxyben2aldehyde (735 mg. 1.69 mmol) 
and the resulting solution was stirred at room temperature for 16 hours. The reaction solution was diluted with water 
25 and then extracted with ethyl acetate. The extract was washed with an aqueous 10% sodium hydrosulfite (1^828204) 
solution and saturated brine, then dried and concentrated to obtain the titied compound (603 mg. 1.33 mmol. 79%). 

Example 2 

30 6-(3.4,5.6-Tetramethoxy-2-methylbehzyl)-2« benzytoxybenzoic add 

[0094] An aqueous solution (1 mO of sodium dihydrogenphosphate (24 mg, 0.20 mmol). an aqueous solution (3.5 
ml) of sodium chlorite (123 mg, 80%, 1.09 mmol) and aqueous hydrogen peroxide (0.08 ml. 30%) were added to an 
acetonitrile solution (2.5 ml) of 6-(3.4,5,6-tetramethoxy*2-methytbenzyl)-2-benzyloxyben2aldehyde (112 mg, 0.26 
3S mmol) and the resulting solution was stirred at room temperature for 16 hours. The reaction solution was diluted with 
water and ttien extracted with ethyl acetate. The extract was washed wfth an aqueous 10% sodium hydrosulfite 
(Na2S204) solution and saturated brine, then dried and concentrated to obtain the titied compound (106 mg. 0.23 mmol. 
91%). " , 

^ Examples 

5- (3.4.5,6-Tetfamettioxy«2-metiivlbenzyl)-2-benzyloxyben2oic add 

[0095] An aqueous solution (10 ml) of sodium dihydrogenphosphate.(12.0 g. 0.100 mol), an aqueous solution (30 
4S ml) of sodium chlorite (5.19 g, 0.0577 mol) and aqueous hydrogen peroxide (1.701 ml. 30%) were added to an ace- 
tonitrile solution (30 ml) of 5-(3,4.5.6-tetramethoxy-2-metfiylbenzyl)-2-benzyloxyben2aldehyde (5.60 g, 0,0128 mol) 
and the resulting iohitibn was stirred at room temperature for 5 hours. The reaction solution was diluted witii water 
and then exfracted %vtth ethyl acetate. The extract was washed witti an aqiieous saturated sodiimi hydrosulfite 
(1^28204) solution and saturated brine, then dried and concentrated to obtain ttie titied compound (5.20 g. 0.0115 
so mol, 90%). 

Example 4 

3^3.4.5.6-Tetramettioxy-2-mettiylbenzvl)-'2-benzyloxyben2oic add 

55 

[0096] An aqueous solution (7 ml) of sodium dihydrogenphosphate (4.01 g, 33.42 mmol). an aqueous solution (7 
mO of sodium chldrite (1 .74 g. 19.33 mmol) and aqueous hydrogen peroxide (1 .89 ml. 30%) were added to an acetonitrile 
solution (12 ml) of 3-(3,4,5,6-tetranretfioxy-2-mettiylbenzyl)-2-benzyfoxybenzalde*iyde (1,87 g, 4.28 mmol) and tte^ 



EP 1314 712 A1 



resulting solution was stirred at room tennperature for 5 hours. The reaction solutibn was diluted with water and then 
extracted with ethyl acetate. The extract was washed with an aqueous saturated sodium hydrosulfite {Na2S204) solution 
and saturated brine, then dried and concentrated to obtain the titled compound (1.90 g. 4.20 nrunol, 98%). 

5 Example 5 

N44-(3,4.5.6-Tetramethoxy-2-methytt)enzyl>'2«benzyloxybenzoynptperidine 

[0097] Rperidine (56 mg. 0.6576 mmol) and 1 -ethyl-3-(3-dimethylaminopropyl)cartx>diimide hydrochloride (1 69 mg. 
10 0.8815 mmol) were added to a methylene chloride solution (20 ml) of 4-(3.4.5.6-letramethoxy-2-methylbenzyl)-24>erH 
zyloxybenzoic add (173 mg. 0.3827 mmol) and tf)e resulting solution was stirred at room temperature for 8 hours. The 
reaction solution was poured into ice water and then extracted with methylene chloride. The extract was washed with 
water and then dried, and the solvent was removed by distillation. The obtained residue was purified by flash column 
chromatography (hexane : ethyl acetate = 2:1) to obtain the titled compound (129 mg. 0.2485 mmol. 65%). 

15 

Example 6 

N-[5'(3,4 ,5.6>Tetramethoxy-2-methylben2yl)-2-ben2yloxyben2oy!l piperidine 

20 [0098] Piperidine (0.358 g. 4.20 mmol) and 1-ethyl-3-(3-dinr>ethylaminopropyl)carbodiimide hydrochloride (1.21 g, 
6.30 mmol) were added to a methylene cNoride solution (50 ml) of 5-(3.4.5.6-tetramethoxy-2-methylbenzyf)-2-benzy- 
loxybenzoic acid (0.95 g. 2.10 mmol) and the resulting solution was stirred at room temperature for 12 hours. The 
reaction solution was poured into ice water and then extracted with methylene chloride. The extract was washed with 
water and then dried, and the solvent was removed by distillation. The obtained residue was purified by silica gel 

25 column chromatography (chloroform : methanol = 50:1) to obtain the titled compound (1 .02 g. 2.09 mmol, 99%). 

Example 7 

hH5^3.4,5.6-Tetramethoxy-2-^nettiyfben2yt)-2-t>enzyloxyben2oyl]morpholine 

30 

[0099] Morpholine (0.451 g, 5.17 mmol) and 1-ethyl-3-(3-dimethylaminopropyl)cart)odiimide hydrochloride (1.49 g, 
7-76 mmol) were added to a methylene chloride solution (80 ml) of 5-(3,4,5,6-tetramethoxy-2-methylben2yl)-2-benzy- 
k>xyt}enzoic acid (1.17 g, 2.59 mmol) and the resulting solution was stirred at room temperature for 12 hours. The 
reaction solution was poured into ice water and then extracted with methylene chloride. The extract was washed with 
35 water and then dried, and the solvent was removed by distillation. The obtained residue was purified by sifica gel 
column chromatography (chlorofonn : metfianol = 50:1) to obtain the titled compound (1 .27 g. 2^59 mmol. 99%). 

Example 8 

<o N45-(3.4.5.6-Tetramethoxy-2-methvtberizyl)-24>en2yloxybergoyM-m 

[0100] p-Methoxyaniline (0.250 g. 2.03 mmoO. triethylamine (0.206 g. 2.03 mmol) arKf 2-chloro-1,3-dimethyiimida- 
zolinium chloride (0.344 g. 2.03 mmol) were added to a methylene chloride sdution (40 ml) of 5<(3.4.5,64etramethoxy- 
2-methylbenzyt)-2-t>enzyloxybenzoic acid (0.460 g, 1.02 mmol) and the resulting solution was stirred at room temper- 
as ature for 12 hours. Tfie reaction solution was poured into ice water and then extracted with methylene chloride. The 
extract was washed with water and tften dried, and tfie solvent was removed by distillation. The obtsuned residue was 
purified by preparative thin-layer chronnatography (etiiyl acetate : hexane = 12) and recrystaffized from ether to obtain 
the titled compound (0.211 g. 0.379 nvnoi. 37%). 

so Example 9 

4>(3,4,5,6"Tetramethoxy'2-mett>y!t)enzyl)-2-hydroxyt)enzCTC add 

[0101] 10% Pd-C (50 mg) was added to an ethanol (10 ml) and dtoxane (10 ml) mixed solution of 4-(3.4.5.6-tetranv 
ss ethoxy-2-methylbenzyt>-2-benzyloxyt>enzoic acid (150 mg, 0.3554 mmol) and tfie resulting solution was stirred at room 
temperature for 1 6 hours in a hydrogen stream. The reaction solution was filtered, the filtrate was concentrated under 
reduced pressure, and tfie residue was washed with hexane to obtain the titled compound (97 mg. 0.2679 mmol. 75%). 
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Example 10 

5-(3.4.5 6-Tetramethoxy-2-aiethylbenzy>-2-hydfoxvbenzdc add 

101021 S-<3.4;5,6-Tetramethoxy-2-methylbenzyt)-24)enzyioxybenzok: add (159.53 g, 1.156 mmol) was dissolved in 
ethanol (20 ml) and after adding thereto an ethanol suspension (3 ml) of 5% Pd-C (0.250 g), the solution was stin-ed 
at room temperature for 1 6 hours in a hydrogen stream. The reaction solution was filtered, the filtrate was concentrated, 
and (he obtained residue was recrystaffized from ether to obtain the titled compound (0.630 g, 1.74 mmd. 79%). 

Example 11 

3>(3,4,5,6-Tetramethoxy->2-methyn>en2yl)-2-hydroxyben2dcadd 

(0103] 3-(3.4.5.6-Tetramethoxy-2-methylben2yl)-2-ben2yloxybenzolcadd (0.52 g. 1.15 mmol) was dissdved in eth- 
and (10 ml) and after adding thereto an ethand suspension (3 ml) of 5% Pd-C (0.15 g). the sdution was stirred at 
room temperature for 16 hours in a hydrogen stream. The reaction sdution was filtered, the filtrate was concentrated, 
and the obtained residue was purified by silica gel cdumn chromatography (chloroform: methand = 9:1) to obtain the 
titled compound (0.41 g. 1.13 mmol. 98%). 

Example 12 

4- (3.4.5,6-Tetrametfioxy-2-methylbenzyl)-2-acetoxybenzoic add 

[0104] 4-(3,4.5.6-Tetramethoxy-2-methylben2y!)-2-hydroxyl)enzoic add (97 mg. 0^679 mmol) was dissolved in ace- 
tic anhydride (20 ml) and the resulting solution was refluxed under heating for 2 hours. The reaction solution was 
concentrated and the residue was purified by silica gel cdumn chrommography (5% methanol^methylene chloride) to 
obtain the titfed compound (65 mg. 0.1 608 mmd. 60%). 

Example 13 

5- (3.4.5,6-Tetramethoxy-2-methylt)enzyl>-2-acetoxybenzdc add 

10105] 5-(3.4.5.6-Tetramethoxy-2-methylbenzyl)-2-hydroxybenzdc add (1.30 g. 3.59 mmol) was dissolved in acetic 
anhydride (5 ml) arKl the resulting solution was stirred under heating at 65''C for 3 hours. The reaction solution was 
cooled and after adding thereto water (20 mf) and stirring at room temperature for 1 hour, extracted with ethyl acetate. 
The extrad was washed with saturated brine and then dried, and the sdvent was removed by distillation. The residue 
was purified by silica gel cdumn chromatography (chloroform : methanol - 10:1) to obtdn the tiUed compound (0.99 
g, 2.45 mmd. 68%). 

Example 14 

3-(3.4.5.6-Tetfamethoxy'2-methytbenzyi)*2-acetoxybenzdc add 

[0106] 3<(3,4.5.6-Tetramethoxy-2^thylbehzyt)-2-hydroxybenzdcadd (0^8 g. 0.795 mmol) was dissdved in ace- 
tic anhydride (5 ml) and the resulting solution was stirred under heating at eS'C lor 3 hours. The reaction solution was 
cooled and after adding thereto water (20 ml) and stirring at room temperature for 1 hour, extracted witfi ettiyl acetate. 
The extrad was washed with saturated brine and then dried, and the sdvent was removed by distillation. The residue 
was purified by silica gel cdumn chromatography (chloroform : mettianol - 9:1) to obtain the titied compound (0.245 
g. 0.541 mmd, 68%). 

Example 15 

Methyl S-(3,4.5,6-tetramethoxy'2-methyfbenzyl)-2'hydfoxyt>enzoate 

(0107] 5-(3.4,5,6-Tetramethoxy-2-methylbenzyl)-2-hydrDxybenzdc add (0.800 g. 2.21 mmol) was dissdved m a 
mixed sdventof methand (4 ml) and benzene (28 ml) and after adding thereto trfmethytsityldlazomettiane (10% hexane 
sdution) (0.303 g, 2.65 mmol). the sdution was stirred at room temperature for 3 hours. The reaction sdution was 
concentrated and the obtained residue was purified by silica gel cdumn chromatography (hexane : ethyl acetate =^3*^ 
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1) to obtain the titled compound (0.800 g. 2.13 mmol. 96%). 
Example 16 

5-(3«4 .5, 6-Tetramethoxy-2-methytbenzyl-2-methoxybenzolc add 

[0108] An aqueous solution (5 mi) of sodium dihydrogenphosphate (1 .06 g, 8.86 mmol). an aqueous solution (7 ml) 
of sodium chlorite (0.460 5.11 mmol) and aqueous hydrogen peroxide (0.502 ml. 30%) were added to an acetonitrife 
solution (10 mi) of 5-(3.4.5.6-tetramethoxy-2-niethylbenzyl)-2-methoxybenzaldehyde (0.409 g. 1.14 mmol) and the 
resulting solution was stirred at room temperature for 5 hours. The reaction solution was diluted with water and then 
extracted with ethyl acetate. The extract was washed with an aqueous saturated sodium hydrosulfite (Na2S204) solution 
and saturated brine, then dried and concentrated. The obtained residue was purified by silica gel cdumn chromatog- 
raphy (hexane : ethyl acetate = 2:1) to obtain the titled compound (0.260 g, 0.691 mmol. 61%). 

Example 17 

5-(3.4,S,6-Tetramethoxy-2-methylbenzyl)-2-isopropoxyben2oicacid 

[0109] An aqueous solution (5 ml) of sodium dihydrogenphosphate (1.28 g. 10.65 mmol), an aqueous solution (7 
ml) of sodium chlorite (0.533 g. 6. 1 5 mmol) and aqueous hydrogen peroxide (0. 1 8 ml. 30%) were added to an aceton'rtrile 
solution (5 ml) of 5-(3.4.5.6-tetramethoxy-2-methytbenzyt)*2-isopropoxybenzaldehyde (0.530 g. 1.37 mol) and the re- 
sulting solution was stirred at room temperature for 5 hours. The reaction solution was diluted with water and then 
extracted with ethyl acetate. The extract was washed with an aqueous saturated sodium hydrosulfite (Na2S204) solution 
and saturated brine, then dried and concentrated to obtain the titled compound (0.475 g» 1.18 mmol, 86%). 

Example 18 

Methyl 5-(3,4,5,6-tetramethoxy-2-methylbenzyl)-2'phenoxyben2oate 

[OIIOJ Methyl 5-(3.4,5,6-tetramethoxy-2-methylben2yl)-2-hydroxybenzoate (0.510 g. 1.18 mmd) was dissolved in 
methylene chloride (12 ml) and after adding thereto In sequence copper acetate (OJ215 g. 1.18 mmol). phenytboronic 
add (0.289 g, 2.37 mmol). Molecular Sieves 4A (0.300 g). triethylamine (0.299 g. 2.96 mmot) and pyridine (0.234 g, 
2.96 mmoQ. the solution was stirred at room temperature for 1 2 hours. The reaction solution was filtered and the filtrate 
was poured into water and then extracted with methylene chloride. The extract was washed with'saturated t>rine. then 
dried and concentrated. The obtained residue was purified by silica gel column chromatography (hexane : ethyl acetate 
- 3:1) to obtain the trtied compourxl (0.220 g. 0.487 mmd. 41%). 

Example 19 . 

Methyl 5-{3,4.5,6'tetrcmethoxy-2-methylbenzy1)"2«(3-methoxyphenoxy)benzoate 

[0111] Methyl 5-(3.4.5,6-tetramethoxy-2-methyibenzyl)-2-hydroxyt)enzoate (0.805 g. 2.14 mmd) was dissolved In 
methylene chloride (50 ml) and after adding thereto in sequence copper acetate (0.429 g, 2.36 mmd). 3-methoxyphe- 
nylboronic add (0.651 g. 4.28 mmd). Mdecular Sieves 4A (0.500 g). trieth^mine (0.541 g, 5.35 mmd) and pyridine 
(0.423 g. 5.35 mmol). the solution was stirred at room temperature for 12 hours. The reaction sdution was filtered and 
the filtrate was poured into water and then extracted with methylene chloride. The extract was washed with saturated 
brine, then dried and concentrated. The obtained residue was purified by sifica gd column chromatography (hexane : 
ethyl acetate = 4:1) to obtain the titled compound (0.200 g. 0.414 mmol. 19%). 

Example 20 

Methyl 5^3 .4,5.6-tetramethoxy-2-methyH>enzyt)'2-(3'Pyridytmethyloxy)t)enzoate 

[0112] 3-Pyridinemethanol (0.084 g. 0.774 mmd). tri-n-butylphosphine (0:156 g. 0.774 mmd) and NJ^.N^Jst -tetram- 
ethylazodicarfooxamtde (0.133 g. 0.774 mmd) were added to a benzene sdution of methyl 5-(3.4,5,64etramethoxy- 
2-methylbenzyl)-2-hydroxybenzoate (0.194 g. 0.516 mmol) and the sdution was stirred at room temperature fd* 12 
hours. The reaction sdution was poured into an aqueous 2N sodium hydroxide sdution (15 ml) and then extracted 
with methylene chloride. The extract was washed with water and then dried, and the solvent was removed by distillgtmOa^ 
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The obtained residue was purified by silica gel column chromatography (hexane : ethyl acetate = 2:3) to obtain the 
titled compound (0.167 g, 0.358 mmol. 69%): 

Example 21 

Methyt S-(3,4,5>6>tetramethoxy>2-methylt)en2yl)-2-(4>pyridytmethyloxy) benzoate 

10113J 4-Pyridinemethanol (0.232 g. 2.13 mmot), tri-n-butylphosphine (0.430 g. Z13 mmol) arid N.N.N'.N'-tetrame- 
thylazodicarboxamide (0.366 g. 2.13 mmol) were added to a benzene solution of methyl 5-(3,4,5,6-tetramethoxy- 
2'methylbenzy()-2-hydroxybenzoate (0.500 g, 1.33 nrwnol) and the solution was stin^ed at room temperature for 12 
hours. The reaction solution was poured into an aqueous 2N sodium hydroxide solution (15 ml) and then extracted 
with methylene chloride; The extract was washed with water and then dried, and the solvent was removed by distillation. 
The obtained residue was purified by silica gel column chromatography (hexane : ethyl acetate = 2:3) to obtain the 
titled compound (0.610 g. 1.31 mmol. 98%). 

Example 22 

Methyl 5-(3,4.5.6-tetramethoxy-2-methylben2yl)-2-<tert-butoxycarbonylmethyioxy)benzoate 

(01 14J Methyl 5-(3,4,5,6-tetramethoxy-2-methytben2yl)-2-hydroxybenzoate (1 .09 g, 2.53 mmol) was dissolved in ac- 
etone (50 ml) and after adding thereto anhydrous sodium cartwnate (0.420 g, 3.03 mmol) and tert-butyt bromoacetate 
(0.592 g. 3.03 mmoi). the solution was refhixed under heating for 3 hours. The reaction solution was filtered, the filtrate 
was concentrated, and the obtained residue was purified by silica gel column chromatography (hexane : ethyl acetate 
= 2:1) to obtain the titied compound (0.650 g. 133 mmol, 53%). 

Example 23 

5-(3,4.5,6-Tetramethoxy-2-methy1benzyl)-2-phenoxyt)enzoicadd 

(01 1 5] Methyl 5-(3A5.64etramethoxy-2-^ethylbenzyl)-2-f>henoxybenzoate (0.220 g, 0.487 mmol) was dissolved in 
a mixed solution of an aqueous IN NaOH solution (3 ml) and 1.4'dioxane (5 ml) and the resulfing solution was stirred 
at room temperature for 12 liours. The reaction solution was diluted with water, rendered ackiic with concentrated 
hydrochloric add and then extracted with ether. The extract was washed with water and then dried, and the solvent 
was removed by distillation. The residue was purified by silica gel column chromatography (hexane : ethyl acetate = 
2:1) to obtain the titied compound (0.210 g. 0.479 mmol. 98%). 

Exann)le 24 

5-(3.4,5.6'Tetramethoxy-2-methvlben2yt)-2-(3-methoxyohenoxy)benzoic add 

(0116] Methyl 5-(3.4.5.6-tetramethoxy-2-methylbenzyl)-2-(3-methoxyphenoxy)benzoate (0.200 g. 0.414 mmol) was 
dissolved in a mbced solution of an aqueous 1 N NaOH solution (3 ml) and 1 ,4^oxane (3 ml) and the resulting solution 
was stirred at room temperature for 6 hours. The reactioh solution was diluted with watet; rendered addic with con- 
centrated hydrochloric add and then extraded with ether. The extrad was washed with wat^ iarid ffien dried, and the 
solvent was removed by disttllation. The residue was recrystaOized from ether to obtain the titied compound (0.190 g« 
0.408 mmol. 99%). 

Example 25 

5-(3,4,5,6>Tetramethoxy-2-methyft)enzy!)>2-(3-pyrklyfmethytoxy)benzoic add 

(0117] Mettiyi 5-(3.4.5,6-tetramethoxy-2-methylbenzyi)-2-(3i)yridylmethytoxy)benzoate (0.165 g. 0.353 mmol) was 
dissolved In a mbced solution of an aqueous 1 N NaOH sdutkm (3 ml) and 1 .4-dioxane (3 ml) and the resulting solution 
was stirred at room temperature for 6 hours. The reaction solution was diluted vnth water, rendered addic with con- 
centrated hydrochloric add and ti>en extraded with ether. The extrad was washed vnXh water arxl ttien dried, and the 
solvent was removed by distillation. The obtained residue was purified by sITica get column chromatography (hexane : 
ettiyl acetate = 2:3) to obtain the titled compound (0.150 g. 0.331 mmol. 88%). 
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Example 26 

5-(3,4,5,6'Tetramethoxy>2-methytben2yl)>2-(4-pyridytmethytoxy)ben2oicacid 

[0118] Methyl 5-(M,5.6-tetramethoxy-2'^ethyibenzyl)-2-<4'pyridylmemyloxy)beru^ {0.600 g. 1^8 mmol) was 
dissolved in a mixed solution of an aqueous 1 N NaOH sofutton (3 ml) and 1 .4-dioxane {3 ml) and the resulting solution 
was stirred at room temperature for 6 hours. The reaction solution was diluted with water, rendered acidic with con- 
centrated hydrochloric add and then extracted with ether. The extract was washed with water and then dried, and the 
solvent was removed by distillation. The obtained residue was purified by silica gel column chromatography (hexane : 
ethyl acetate = 1:2) to obtain the titled compound (0.500 g, 1.10 mmd. 86%). 

Example 27 

WS-{3,4.5.6-Tetramethoxy-2-methylbenzyl)-2'-hydroxyben2oyllpiperidine 

[0119] N45-(3.4,5,6-Tetramethoxy-2-mettiylb€»izyl)-2-benzyloxybenzoyl]piperid^ (1.02 g. 2.09 mmol) was dis- 
solved in ethanol (50 ml) and the resulting solution was added to an ethanol suspension (5 ml) of 5% Pd-C (0.200 g) 
and stin-ed at room temperature for 16 hours In a hydrogen stream. The reaction solution was tiltered, the filti^ate was 
concentrated and the obtatried residue was recrystallized from ether to obtain the tifled compound (0.760 g, 1 .95 mmol 
93%). 

Example 28 

N'(5-(3.4.5,6-Tetramethoxy-2-methylbenzyl)-2-hydroxyben2oyl]morpholine 

[0120] N'[5^3.4,5.6-Tetramettioxy-2-melhylbenzyl)-2-ben2yloxybenzoyllmorphoIine (1.27 g. 2.59 mmol) was dis- 
solved in ethanol (50 ml) and the resulting solution was added to an ettianol suspension (5 ml) of 5% Pd-C (0.200 g) 
and stirred at room temperature for 16 hours in a hydrogen stream. The reaction solution was filtered, the filtrate was 
concentrated and the obtained residue was recrystalfized from ether to obtain the titied compound (1 ,00 g. 2.49 mmol. 



Example 29 

N4S^3.4.5.6-Tetramethoxv-2Hnethvlbenzyl)>2-(3-pvridylmethvtoxy)benz^ 

[01211 3-Pyridinemethanol (0.102 g. 0.932 mmol), triphenylphosphine (0.293 g. 1,12 mmol) and diethylazodicarbo- 
xylate (0.195 g. 1.12 mmol) were added to a benzene solution (30 ml) of N-[5-(3.4,5.6-tetrametfioxy-2-methylbenzyl)- 
2-hydroxybenzoyf]pipeTidine (0.320 g, 0.746 mmol) and ttie resulting solution was stirred at room tempeiature for 12 
hours. The reaction solution was poured into an aqueous 2N sodium hydroxide solution (15 ml) and then extracted 
with metiiylene dikxfde. The extract was washed Witti water and then dried, and the sdh^ent was removed by distillation. 
The obtained residue was purified by silica gel column chromatography (hexane : ethyl acetate = 1.5:8.5) to.obtain the 
tiUed compound (0,350 g. 0.673 mmol. 90%). 

Example 30 

N-[S-(3,4.5.6-Tetramethoxy-2--metfivlbenzyl"2-(4H)yridylmeqTyioxy)ben2oyn 

[01221 4-Pyridinemethanof (0.254 g, 2.33 mmol). triphenylphosphine (0.611 g, Z33 rhmol) and diethylazodicarbox- 
ylate (0.406 g, Z33 mmoO were added to a benzene solution (30 ml) of N-(5-(3.4.5,6-tetram,etiK}]^-2-methylbenzyl)- 
2-hydroxybenzoylJ piperidine (0.500 g, 1.17 mmol) and the resulting solution was stirred at room temperature for 12 
hours. The reaction solution was poured Into an aqU^s 2N sodium hydroxide solution (15 ml) and then extracted 
with methylene chloride. The extract was washed with water and then dried, and the solvent was removed by distillation. 
The obtained residue was purified by silica gel column chromatography (hexane : ethyl acetate = 1:5) to obtain the 
titled compound (0.375 g. 0.721 mmol. 62%), 
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Example 31 

N^5-<3,4,5,6'Tetramethoxy-2Hnethylberizyf)-2-(3-pyrkiytoxy)bef^^ 

s [0123] N-[S-(3.4,5.6-Tetramethoxy-2-methylbenzyl)-2'4iydn>xyben^ (0.150 g. 0.350 mmoO was dis- 

solved in methylene chloride (3.5 ml) and after addng thereto in sequence copper acetate (0.064 g, 0.350 mmol). 

3- pyridylboronic add (0.114 g. 0.700 mmol). Molecular Sieves 4A (0.150 g), triethylamine (0.088 g. 0.874 mmol) and 
pyridine (0.069 g, 0.874 mmol). the solution was stirred at room temperature for 12 hours. The reaction solution was 
filtered and the filtrate was poured into water and then extracted with methylene chloride. The extract was washed with 

10 saturated brine, then dried and corK:entrated. The ot)tained residue was purified by silica gel column chromatography 
(chloroform : methanol = 9:1) to obtain the titled compound (0.063 g, 0.125 mmol, 36%). 

Example 32 

'5 N-g-<3,4,5,6-Tetramethoxy«2Hrnethytoen2yiy-2'<4-pyridytoxy)t>enzoynpip^ 

[0124] N-{5-(3,4.5.6-Tetramethoxy-2-methyibenzyt)-2-hydroxybenzoynpiperidine (0.150 g. 0.350 mmol) was dis- 
solved in methylene chloride (3.5 ml) and after adding thereto in sequence copper acetate (0.064 g. 0.350 mmol). 

4- pyrKlyflx}ronic acid (0.086 g, 0.700 mmol). Molecular Sieves 4A (0.150 g). triethylamine (0.088 g, 0.874 mmoO and 
20 pyridine (0.069 g. 0.874 mmol), the solution was stirred at room temperature for 12 hours. The reaction solution was 

littered and the filtrate was poured into water and then extracted with rnethylene chloride. The extract was washed with 
saturated brine, then dried and concentrated. The obtained residue was purified by silica gel column chromatography 
(chloroform : methanol = 9:1) to obtain the titled compound (0.055 g, 0.109 mmol. 31%). 

25 Example 33 

N^5-(3.4.5.6-Tetramethoxy^2-methylbenzyt)-2-(n[iethoxycart)onylmethyloxy)be^ 

[0125] N-[5-(3.4,5.6-Tetramethoxy>2-methylbenzyf)-2-hydroxybenzoyl] piperidine (0.200 g, 0.465 mmol) was dis- 
^ solved in acetone (30 ml) and after adding thereto anhydrous sodium carbonate (0.077 g. 0.558 mmol) and methyl 
bromoacetate (0.078 g. 0.512 mmol), the solution was refluxed under heating for 3 hours. The reaction solution was 
filtered, the filtrate was concentrated and the obtained residue was purified by silica gel column chromatography 
(hexane : ethyl acetate = 1:1) to obtain the titled compound (0.230 g, 0.459 mmol. 99%). 

35 Example 34 

N45-(3.4.5,6-Tetramethoxy-2HT!ethylbenzyt>-2-^tert4)utoxycart)onytmethvto^^ 

[0126] ^K5-(3,4,5,6-Tetramelh6xy-2<^ethyR)enzyl)-2-hyd^oxybenzoyl]piperidine (0.200 g, 0.467 mmol) was dis- 
^ solved in acetone (30 ml) arul after adding thereto anhydrous sodium cartK>nate (0.078 g. 0.561 mmol) and tert-butyl . 
bromoacetate (0.109 g. 0.561 mmol), the solution was refluxed under heating for 3 hours. The reaction solution was 
filtered, the filtrate was concentrated and the obtained residue was purified by silica gel column chromatography 
(hexane : ethyl acetate = 2:1) to obtain the titled compound (0.205 g. 0.378 mmol. 81 %). 

45 Example 35 

N- l5^3.4.5.6"Tetrarnethoxy-2-methylbenzyi>'2'^3-<iyridylmethyloxy)t)enz<^^ 

[0127] 3-Pyridinemethahol (0.080 g, 0.731 mmoQ. triphenylphosphine (0.192 g. 0.731 mmoQ and diethylazodicar- 
50 . boxylate (0.127 g, 0.731 mmol) were added to a benzene solution of N-I5-(3.4.5.6-tetramethoxy-2-methylbenzyl)-2-hy- 
droxybenzoyqmorpholine (0.210 g. 0.487 mmol) and the solution was stirred at room temperattffe for 12 hours. The 
reaction solution was poured into ain aqueous 2N sodium hydroxide solution (1 5 ml) and then extracted wfth met^ene 
chloride. The extract was washed wi^ water and then dried, and the solvent was removed by distillation. The obtained 
residue was purified by sOtca gel column chromatography (hexane : ethyl acetate = 1 .5:8.5) to obtain the fitted oom- 
55 pound (0.195 g. 0JJ74 mmol. 77%). 
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Example 36 

N4S-(3,4.5.6'Tetfamethoxy'2-methy!benzYl)-2-^4«pyridylmethyloxy)benzoy^^ 

S [0128] 4*Pyridinemethanol (0.253 g» 2.32 mmol). triphenylphosphine (0.609 g, 2.32 mmoO and ctethylazodicarfoox- 
ytate (0.404 g. 2.32 mmol) were added to a benzene solution of N-[5-(3,4.5.6-tetramethoxy-2-methy1benzyt)-2-hydroxy- 
benzoyqmorpholine (0.500 g. 1.16 mmd) and the solution was stinred at room temperature for 12 hours. The reaction 
solution was poured into an aqueous 2N sodium hydroxide solution (1 5 mi) and then extracted with methylene chloride. 
The extract was washed with water and then dried, and the solvent was removed by distillation. The obtained residue 

w was purified by silica gel column chromatography (hes^ne : ethyl acetate = 1:5) to obtain the titted compound (0.380 
g, 0.728 mmol. 63%). 

Example 37 

'5 ^KS-(3.4.5,6-Tetramethoxy-2Hnethylbenzyt-2^<3^>y^^dyloxy)t>ef^zoyOmorphoiine 

[0129] N-[5-{3.4.5.6-Telramethoxy-2-methylbenzyl)-2-hydroxybenzoy11morpholine (0.100 g, 0.232 mmol) was dis- 
solved in methyler>e chloride (2.5 ml) and after adding thereto in sequence copper acetate (0.042 g, 0.232 mmol), 

3- pyridyiboronic add (0.076 g, 0.464 mmol). Molecular Sieves 4A (0.100 g). trielhytamine (0.059 g. 0.580 mmol) and 
^ pyridine (0.046 g. 0.580 mmol), the solution was stirred at room temperature for 12 hours. The reaction solution was 

filtered and the filtrate was poured into water and then extracted with methylene chloride. The extract was washed with 
saturated brine, then dried and concentrated. The obtained residue was purified by silica gel column' chromatography 
(chloroform : methanol = 9:1) to obtain the titled compound (0.050 g, 0.0984 mmol. 42%). 

25 Example 38 

N^5-^3A5.6-TeUBmethoxy-2-4nethylberizyl>-2'<4-i>yridyloxy)benzoygfnorpholin 

[0130] N-I5-(3,4,5,6-Tetramethoxy-2-mettiylbenzyl)-2-hydroxybenzoylJmorphoUne (0.150 g, 0.348 mmol) was dis- 
^ solved in methylene diloride (3.5 ml) and after adding thereto in sequence copper acetate (0.070 g. 0.383 mmol). 

4- pyridylboronic add (0.086 g. 0.696 mmol). Molecular Sieves 4A (0.150 g), triethylamine (0.088 g. 0,870 mmol) and 
pyridine (0.069 g, 0.870. mmol), the solution was stirred at room temperature for 12 hours. The reaction solution was 
filtered and the filtrate was poured into water and then extracted with methylene chloride. The extract was washed with 
saturated brine, then dried and coricentrated. The obtained residue was purified by silica gel column chromatography 

35 (chloroform : methanol = 9:1) to obtain Uie tided compound (0.052 g, 0.102 mmol. 29%). 

Example 39 

^H5'(3,4.5.6^Tet^amethoxy^2-rnethy!befgyl>-2'<methoxycart)onylmethyioxy)bef^ 

40 

[0131] N-I5-(3.4,5,6-Tetramethoxy-2-methylbenzyl)-2-hydroxybenzoyl]morphoIine (0.200 g. 0.465 mmol) was dis- 
solved in acetone (30 ml) and after adding thereto anhydrous sodium carbonate (0.077 g. 0.558 mmol) and methyl 
bromoacetate (0.078 g. 0.512 mmol). the solution was refiuxed under heating for 3 hours. The reaction solution was 
filtered, the filtrate was concentrated and the obtained residue was purified by silica gel column chromatography 
45 (hexane : etfiyl acetate - 1:1) to obtain the titied compound (0.230 g. 0.398 mmol. 86%). 

Example 40 ^ 

N45-<3.4.S.6>Tetramethoxy-2-methylbenzyl)"2-(tert4)utoxycait)onylmettiyloxy)t)enzoynn^ 

50 

[0132] N-[5^3,4.5.6-Tetramethoxy*2-methylbenzyl)*2>hydroxybenzoyi]morphollne (0.200 g, 0.465 mmol) was dis- 
solved in acetone (30 ml) and after adding thereto anhydrcxis sodium carbonate (0.077 g. 0.558 mmol) and tert-butyl 
bromoacetate (0.109 g. 0.558 mol). the solution was refiuxed under heating for 3 hours. The reaction solution was 
filtered, the filtrate was concentrated and the obtained residue was purified by silica gel column chromatography 
55 (hexane : ethyl acetate = 2:1) to obtain the titied compound (0.198 g, 0.363 mmol. 78%). 
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Example 41 

4^5,6-Diniethoxy'3'methvl-1 .4-beruoquinon-2-Ynrnethyl-2-benzWoxvben2ofc acid 

5 10133] 4-<3,4.5.6-Tetramethoxy-2-^thylben2yl)-24)enzyIoxybenzdc acid (312 mg, 0.6902 mmol) was dissolved in 
a mixed solution of acetonlbile (15 ml) and water (5 mQ and after adding thereto ammonium cerium(IV) nitrate (here- 
inafter simply referred to as "CAN*^ (946 mg. 1.7262 mmoQ at room temperature, the solution was stirred at room 
temperature for 1 hour. The reaction solution was diluted with water and ttien extracted with ether. The extract was 
washed with water and then dried, and the solvent was removed by distillation. The residue was recrystallized from 

fo ether to obtain the titled compound (187 mg. 0.4431 mmol, 64%). 

Example 42 

6-(5,&-Dimethoxy-3-methyl-1,4"ben2oquinon-2-yl methyl-2>benzyloxybenzoic add 

IS 

[0134] 6-{3,4.5,6-Tetramethoxy-2-methylben2yl)-2-benzyloxybenzoic add (106 mg, 0.2345 mmoQ was dissdved in 
a mixed solution of acetonitrile (6 ml) and water (2 ml) and after adding thereto CAN (321 mg. 0.5857 mmd) at room 
temperature, the solution was stirred at room temperature for 1 hour. The reaction solution was diluted with water and 
then extracted with ether. The extract was washed with water and then dried, and the solvent was removed by distil- 
20 lation. The residue was recrystallized from ether to obtain the titled compound (62 mg. 0.1469 mmd. 64%). 

Example 43 

5-(5.6-Dimethoxy'3^ethyt-1 .4-ben2oqutnon-2-yl)methyl-2'benzytoxyfaenzoic add 

25 

[0135] 5-(3,4.5,6-Tetramethoxy-2-methylben2yt)-2-benzyloxyt)enzoic add (0.490 g. 1.08 mmol) was dissolved in a 
mixed solution of acetonitrile (15 ml) and water (3 ml) and after adding thereto CAN (1.48 g, 2.71 mmol) at room 
temperature, the solution was stirred at room temperature for 1 hour. The reaction solution was diluted with water and 
then extracted with ether. The extract was washed with water and then dried, and the solvent wad removed by diistil- 
30 lation. The residue was recrystallized from ether to obtain the titled compound (0.217 g. 0.514 mmd. 48%). 

Example 44 

3- {5.64)imethoxv-3-methyl-1.44>ergoquinon-2«yl)methyl-24)enzyloxvben^ add 

35 

[0136] 3-(3.4.5.6-Tetramethoxy-2-methylbenzyl)-2>benzytoxyt>enzoic add (0.55 g. 1.21 mmd) was dissolved in a 
mixed sdution of acetonitrile (9 ml) and water (3 ml) and after adding thereto CAN (1.67 g, 3.03 mmd) at room tem- 
perature, the sdution was stirred at room temperature for 2 hours. The reaction sdution was diluted with water and 
then extraded with ether. The extrad was washed with water and then dried, and the solvent was removed by distil- 
40 laUon, The residue was recrystatfized from ether to obtain the titled compound (0.250 g, 0.592 mmd, 49%). 

Example 45 

4- (5,6-Dimethoxy-3-methyl-1.44)enzoqmrK)n'2-yl)methyt-2-aceto^ add 

45 

[0137] 4-(3.4.5.6-Tetramethoxy-2-methylbenzyl)-2-acetoxybenzdc add (60 mg. 0.1465 mmd) was dissolved in a 
mbted solution of acetonitrile (15 ml) and water (5 ml) and after adding thereto CAN (203 mg. 0.3704 mmd) at room 
temperature, the solution was stirred at room temperature for 3 hours. The reaction sdution was diluted with water 
and then extracted with ether. The extrad was washed with v/ater and then dried, and the solvent was removed by 
so distillation. The residue was purified by preparative thin-layer chromatography (5% methand-methytene chloride) to 
obtain the titled compound (38 mg. 0.1016 mmol. 68%). 

Example 46 

5- (5.6-Dimethoxy-3-methyH .4-t)enzoquinon-2-yl)methyl-2-acetoxybenzoic add 



[0138] 5-(3.4.5.6-Tetramethoxy-2-methylbenzyt)-2-acetoxybenzdc add (0.200 g. 0.495 mmoQ was dissolved in a 
mixed sdution of acetonitrile (9 ml) and water (3 ml) and after adding thereto CAN (0.678 g. 1.24 mmd) at iSBm^ 



EP1 314 712A1 



temperature, the solution was stirred at room temperature for 1 hour. The reaction soluUon was diluted with water and 
then extracted with ether. The extract was washed with water and then dried, and the solvent was removed by distil- 
lation. The residue was recrystallized from ether to obtain the titled compound (0.160 g. 0.425 mmol. 86%). 

Example 47 

3^5, 6-Dimethoxy>3-methY>-j.4-benzoqidnon-2-yl) methyl-2-acetoxybetizotc add 

10139] 3-{3,4,5,6-Telramethoxy-2-methylben2yiy-2-aceloxybenzoic acid (0.300 g. 0.663 mmol) was dissolved in a 
mixed solution of acetonltrile (9 ml) and water (3 ml) and after adding thereto CAN (0.909 g. 1.658 mmol) at room 
temperature, the solution was stirred at room temperature for 1 hour. The reaction solution was diluted with water and 
then extracted with ether. The extract was washed with water and then dried, and the solvent was removed by distil 
lation. The residue was reciystallized from ether to obtain the titled compound (0.248 g, 0.662 mmol. 99%). 

Example 48 

4- {5.6-Dimethoxy'3-methvH .4-benzoquinon-2-yl)methyl-2«hydroxyben2ojc add 

[0140] 4-(5.6-Dimethoxy-3-methyl-l,4-benzoquinon-2-yl)methyl-2-acetoxyben2oic add (22 mg, 0.059 mmol) was 
dissoh^ed in methanol (2 ml) and after adding thereto an aqueous saturated sodium hydrogencarbonate solution (3 
ml), the solution was stin-ed at room temperature for 3 hours. After the completion of reaction, the reaction solution 
was dfluted with water and then extracted with ethyl acetate. The extract was washed with water and then dried, and 
the sohrent was removed by distillation. The obtained residue was purified by preparative thin-layer chromatography 
(chlorofbnn : methanol = 10:1) and then recrystallized from ether to obtain tiie titied compound (12 mg, 0.0361 mmol, 
61%). 

Example 4.9 

5- (5.6-Pim ettK>xy-3-methyi-1 .4-benzoquinon-2-vl)methvl-2-hydrQxyben2oic add 

10141] 5-(5,6-Dimetiioxy-3-methyl-1.4-benzoquinon-2-yl)methyl-2-acetoxybenzoic add (0.150 g, 0.401 mmol) was 
dissolved in methanol (2 ml) and after adding thereto an aqueous saturated sodium hydrogencarbonate solution (3 
ml), the solution was stirred at room temperature for 3 hours. After the completion of reactbn. the reaction sohitioh 
was diluted with water and then extracted with ett^l acetate. The extrad was washed with water and then dried, and 
the soh^nt was removed by distillation. The obtained residue was purified by preparative thin-layer chromatography 
(chlorofonm : methanol = 10:1) and then recrystallized from ether to obtain the fitted compound (0.055 g 0.166 mmol 
42%). 

Example 50 ■ " 

3^5.6-Dimethoxy-3-methvl-1.4-benzoquinon-2-vl)methyl-2-hvdroxybenzoic add 

[0142] 3-(5.6-Dimethoxy-3-methyl-1 ,4-benzoquinon-2-yl)methyl-2-acetoxybenzoic add (0.03&g, 0.0963 mmoi) was 
dissolved In mettiand (2 ml) and after adding thereto an aqueous saturated sodium hydrogencartxmate solution (2 
ml), the solution was stinred at room temperature for 3 hours. After the completion of reaction, the reaction solution 
was diluted wtti water and then extracted witti ethyl acetate. The extrad was washed with water and then dried, and 
the solvent was removed by distillation. The obtained residue was purified by preparative thin-layer chromatography 
(chlorofonn : methanol = 9:1) and then recrystallized from diisoprppyi ether to obtain the titied compound (0 010 a 
0.0301 mmd. 31%). 

Example 51 

S-{S.6-Dlmett ioxy-3-metfivl-1 .44>en2ojaulnon-2-vnmethyl-2-methoxybenzoic add 

[0143] 5-(3.4,5.6-Tetramethoxy-2-methylbenzyi)-2-metfio)^enzoic add (0.257 g, 0.684 mmoi) was dissolved in a 
mixed solution of acetonitrile (9 ml) and water (3 ml) and after adcfing thereto CAN (0.937 g. 1.71 mmol) at room - 
temperature, ttie solution was stirred at room temperature for 1 hour. The reaction solution was diluted witti water and 
then extracted with ether. The extract was washed with wraler and then dried, and the solvent was removed by dist^ 
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lation. The residue was recrystallized from ether to Obtain the titled compound (0^37 g, 0.683 mmol, 99%). 
Example 52 

5 5-(5,6-Oimethoxy-3-methyH ,44)enzoqumon-2-ynmethyr"2-isopropoxyfaenzoic add 

(0144] 5-(3.4.5.6«Tetramethoxy-2-methylbenzyl)-2-4sopropoxyt>enzoicadd (0.472 g. 1.17^mmoO was dissolved In a 
mixed solution of acetonitrile (9 ml) and water (3 mi) and after adding thereto CAN (1.60 g. 2.92 mmol) at room tem- 
perature, the solution was stirred at room temperature for 1 hour. The reaction solution was diluted with water and then 
10 extracted with ether. The extract was wasfied with water and ttten dried, and the solvent was removed by distillation. 
The residue was recrystalRzed from ether to ot)taln the titled compound (0.364 g, 0.972 mmol, 83%). 

Example 53 

^5 &-(S,6-Dlmethoxy-3-methyl-1 .4-ben2oquinon-2-yl)methyl-2-phenoxyt>enzoic add 

[0145] 5-(3,4,5,6-Tetramethoxy-2-methylbenzyl)-2-phenoxybenzoic add (0.220 g, 0.502 mmol) was-dissolved in a 
mixed solution of acetonitrile (12 ml) and water (4 ml) and after adding thereto CAN (0.683 g. 1.26 mmol) at room 
temperature, the solution was stined at room temperature for 1 hour. The reaction solution was diluted with water and 
20 then extracted with ether. The extract was washed with water and then dried, and the solvent was removed by distil- 
lation. The residue was recrystallized from ether to obtain the titled compound (0.100 g. 0.245 mmol. 49%). 

Example 54 

2S 5-<5,6-Dlmethoxy-3-methyl-1 ,4-benzDquinon-2-vl)methyl-2-<3-methoxyphenoxy)ben20ic add 

[0146] 5-(3.4,5,6-Tetramethoxy-2-methylk>enzyl)-2-(3-methoxyphenoxy)benzolc add (0.1 94 g, 0.408 mmol) was tJis- 
solved in a mixed soMion of aceton'rtnle (9 ml) aruf water (3 ml) and after adding thereto CAN (0.638 g. 1.02 wmoU} at 
room temperature, the solution was stirred at room temperature for 1 hour. The reaction soMidn was d9uted with water 
^ and then extracted with ether. The extract was washed with water and then dried, and the soh/ent was removed by 
distillation. The residue was recrystallized from ether to obtain the titled compound (0.159 g, 0.365 mmol, 89%). 

Example 55 

^ 5-(5,6-Dimethoxy-3'methyt-1 .4-t)enzoqulnon-2-vl)methyl-2-(3-pyridylmethyloxy)benzolc add 

[0147] 5-(3,4,5.6-Telramethoxy-2-methylbenzyl)-2-{3-pyridylmethyloxy)benzoicadd (0.100 g, 0.221 mmol) was dis- 
solved in a mixed solution of acetonitrile (9 ml) and water (3 ml) and after adding thereto CAN (0.303 0.552 mmol) 
at room temperature, the solution was stirred at room temperative for 1 hour. The reaction solution was diluted with 
40 water and then extraded with ether. The extrad was washed with water and then dried, and the solvent was removed 
by distillation. The residue was purified by silica gel column chromatography (chloroform : methanol - 1 :2) and then 
recrystalfized from ether to obtain the titled compound (0.071 g. 0.168 mmol. 76%). 

Example 56 

45 

S-(5,64)lmethoxy-3-methyy-1,4-beruoqufnorH2-yf)methyt-2-(4-pyri^ t>eaz:oic add 

[0148] 5-(3,4,5.6 -Tetramethoxy-2-methylbenzyl)-2-(4-pyridytmethyloxy)benzoicadd (0.425 g, 0.938 mmol) was dis- 
solved tn a mixed solution of acetonitrile (18 mO and water (6 ml) and after adding thereto CAN (1 .29 g, 2.35 mmd) at 
so room temperature, the solution was stirred at room temperature for 1 hour. The reaction solution was diluted wHh water 
and then extracted with ether. The extrad was washed with water and then dried, and the sohrent was removed by 
distillation. The residue was purified by silica gel column chromatography (chloroform : methanol = 9:1) and then re- 
crystallized from ether to obtain the trtfed compound (0.376 g. 0.868 mmol. 93%). 



55 
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Example 57 

N-[4-<5.6-Dimethoxy-3-methy>>1.4-benzoqumon-2-yl)methyt'24>enzytoxyfaenzoyOpiperi 

[0149] N-l4-(3,4.5,6-Tetramethoxy-2-methylbenzyt)-2'4>enzyioxybenzoyQpiperi (129 mg. 0.2485 mmof) was dis* 
solved in a mixed solution of acetonitrile (15 mi) and water (5 ml) and after adding thereto CAN (341 mg. 0.6222 mmoi) 
at room temperature, the solution was stirred at room temperature for 1 hour The reaction solution was diluted with 
water and then extracted with ether. The extract was washed with water and then dned. and the solvent was removed 
by distillation. The residue was purified by flash column chromatography (hexane : ethyf acetate ~ 2:1) to obtain the 
titled compound (85 mg. 0.1738 mmol. 70%). 

Example 58 

hH4-(5.6-Dimethoxy-3-^nethyl-1.44)en2oquinon-2-yl)methyl-24)enzyloxyfa 

[0150] Morphollne (19 mg, 0.2183 mmol) and 1-ethyl*3-(3-dimethylaminopropyl)cartiodnmide hydrochloride (55 mg, 
0.2869 mmol) were added to a methylene chloride solution (10 ml) of 4-(5.6-dimethoxy-^3-methyl-1,4rbenzoquinon- 
2-yt)methyl-2>benzyloxybenzoic add (60 mg, 0.1421 mmol) and the resulting solution was stirred at room temperature, 
for 16 hours. The reaction solution was poured into ice water and then extracted with methylene chloride. The extract 
was washed with water and then dried, and the solvent was removed by distillation. The obtained residue was purified 
by preparative thin4ayer chromatography (hexane : ethyl acetate - 1.*2) to obtain the tided compound (55 mg. 0.1120 
mmol. 79%). 

Example 59 

N44-(5.6-Dimethoxy-3-methyi-1,44)ergoquinon»2»vl)methyl-2-benzyk)xyt>enzoyn'4^ 

[0151] p-Methoxyaniline (26 mg, 0.2113 mmol). triethylamine (29 mg. 0.2871 mmol) and 2-chloro-1.3-dimethyGmi- 
dazoHnium chloride (48 mg, 0.2840 mmol) were added to a methylene chloride solution (10 ml) of 4-(5.6-dimethoxy- 
1.4-l>enzoquinon-2-yl)methyl-24>enzyt<^cybenzotc add (60 mg. 0.1421 mmol) and the resulting solution was stirred at 
room temperature for 3 hours. The reaction solution was poured into ice water and then extracted witii ether. The 
extract was washed with water and then dried, and the solvent was removed by distillation. The obtained residue was 
purified by preparative thin-layer chromatography (hexane : ethyl acetate = 1:1) to obtain the tided compound (55 mg, 
0.1143 mmol. 73%). 

Example 60 

N-46-<5.6-Cimethoxy-3-methyt-1.4-bergoquinon-2-yt)fnethyl»2-bergyloxyben2DyO"^ 

[0152] p-MethoxyanHine (13 mg. 0.1056 mmol). trietiiytamlne (15 mg. 0.1485 mmol) and 2-cNoro-1,3-dimethyfiml- 
dazotinium chloride (24 mg. 0.1420 mmol) were added to a methylene chloride solution (3 ml) of 6-(5.6-dimethoxy- 
1,4-benzoquinon-2>yl)methyl-24)enzy1o3^t>enzolc add (29 mg. 0.0687 mmol) and the resulting solution ms stirred at 
room temperature for 3 hours. The reaction solution was poured Into Ice water and then extracted with ether. The 
extract was washed with water and then dried, and the solvent was removed by distillation. The obtained residue was 
purified by preparative thln4ayer chromatography (hexane : ethyl acetate ^ i :i ) to obtain the titled compound (20 mg, 
0.0687 mmol. 55%). 

Example 61 

N-[5-(5.6-Dimethoxy-3-methyl^1 .4-benzoquinon-2-yl)methyl-2-t)enzyloxybenzoyflplperldine 

[0153] Piperidlne (0.025 g. 0.296 mmol) and 1-etiiyt-3-(3-dimetf^aminopfopyt)cartxxiiImide hydrochloride (0.068 g. 
0.355 mmol) were added to a methylene chloride solution (5 ml) of 5-(5,6-dimethoxy-3-metiiyl-1,4-l>enzoquinon-2-yl) 
methyl-2-benzyloxybenzoic add (0.050 g. 0.1 18 mmoQ and the resulting solution %vas stirred at room temperature for 
1 2 hours. The reaction solution was poured into ice water and tiien extracted with methylene cMorlde. The extract was 
washed with water and therv dried, and the solvent was removed by distillation. The obtained residue was purified by 
preparative tiiir>-tayer chromatography (chloroform : mettianol = 10:1) to otitain the titied compound (0.025 g. 0.0511 
mmol. 43%). 
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Example 62 

N^5-<S,6-Dimethoxy-3'methyl-1,4-benzoqufnon-2-yO-mettiyt-2^)OT 

[0154] Oxatyl chloride (0.150 9, 1.18 mmoQ was added to a mefhylene chloride solution (5 ml) of 5-(5,6-dimetlioxy- 
3-methyl'1,4^nzoquinofv2-yl)methy(-2-benzytoxybenzoic add (0.050 g, 0.118 mmol) and the resulting solution was 
stirred at room temperature for 1 hour. The reaction solution was concentrated and after adding a THF solution of 
morpholirie (0.036 g. 0.414 mmol) to the ot>tained residue, the solution was stirred at room temperature for 30 minutes. 
The reaction solution was poured into ice water and then extracted with methylene chloride. The extract was washed 
with water and then dried, and the solvent was removed by distillation. The obtained residue wad purified tiy preparative 
thin-layer chromatography (hexane : ethyl acetate = 1:1) to obtain the titled compound (0.058 g. 0.117 mmol. 99%). 

Example 63 

fH5--(5,6-^imethoxy-3^nethyl-1,4-benzoquinori-2-yOmethyl-2-benzyl 

[0155] p-Methoxyanlltne (0.038 g, 0.308 mmol), triethylamine (0.031 g. 0.308 mmol) and 2-chloroKlr3-dimethyiimi- 
dazolinium chloride (0.052 g. 0.308 mmol) were added to a methylene chloride solution (5 ml) of 5-(5.6-dimethoxy- 
3-methyl-1,4-benzoquinon-2'yl)methyl^2*benzyloxyfoenzo}c add (0.065 g. 0.154 mmol) and the resulting solution was 
stirred at room temperature for 12 hours. The reaction soiution was poured into ice water aiKl then extracted with 
methylene chloride. The extract was washed with water and then dried, and the solvent was removed by distillation. 
The obtained residue was purified by preparative thin-layer chromatography (hexane : ethyl acetate = 1:2) to obtain 
the titled compound (0.066 g. 0.125 mmol. 81%). 

Example 64 

^^3-(5.6'Dimethoxy*3-methy^-1.44)er^2oq^Jinor^-2'^yl)methyl-2-ber^2vtoxybenzoy^ 

[0156] Piperidine (0.038 g, 0.45 mmoO and 1-ethyf-3-(3-dimethytaminopropyt)cart)odiimide hydrochloride (0.129 g, 
0.68 mmol) were added to a methylene chloride solution (10 ml) of 3<(5.6-dimethoxy'-3-rhethyi^1,4-benzoqulnon-2-yl) 
methyf-2-t>enzytoxyfoenzoic add (0.095 g. 0.23 mmol) and the resulting solution was stirred at room temperature for 
1 2 hours. The reaction solution was poured Into ice water and then extracted with methylene chloride. The extract was 
washed with water and then dried, and the solvent was removed tyy distiltation. The obtained residue was purified tiy 
preparative tfitn-iayer chromatography (hexane : ethyl acetate = 1 :1) to ok>tain the titled compound (0.060 g, 0.12 mmol, 
55%). 

Example 65 

N-t3^S.6-Dimethoxy-3-methy>-1 .4-t)enzoquinof>-2-yOmethyl-2-ben2ytoxybenzoynmofphollne 

[0157] Morpholine (0.033 g, 0.38 mmol) and 1-ethyi-3-(3-dimethylaminopropyl)cart)oditmide hydrochloride (0.109 g, 
0.57 mmol) were added to a methylene chloride solution (10 ml) of 3-(5.6-dimethoxy-3-methyt-1,4-t)enzoqulr)on-2-yl) 
methyl-2-benzytoxybenzoic add (0.080. 9, 0.19 mmoi) and the resulting solution was stirred at room temperature for 
12 hours. The reaction solution was poured into ioe water and then extracted with methylene chloride. The extract was 
washed with water and then dried, and the solvent was removed t)y dtstiBation. The obtained residue was purified by 
preparative thin4ayer chromatography (hexarie :elhyt acetate's 1:1) to obtain the titM 
61%). 

Example 66 

N-t3-(5.6-^imethoxy-3-methyl-1,44)enzoquinon-2-yOmethyi-2-benzyloxyt)€nzoy^ 

[0158] p-Methoxyaniiine (0.035 g. 0.28 mmol), triethylamine (0.029 g. 0.28 mmoQ and 2-chloro-1v3-dmethyrimida- 
zoGruum chloride (0.048 g. 0.28 mmol) were added to a methylene chloride solution (5 ml) of 3-(5,6-dimethoxy-3-metfYyt- 
1»4-t)enzoquinon-2-yi)methyl-24)enzyloxyfoenzoic add (0.060 9, 0.14 mmol) and the resulting solution was stirred at 
room temperature for 12 hours. The reaction solution was poured into ice water and then extracted wltfi methylene 
diloride. The extrad was washed with water and then dried, and the solvent was removed by distillation. The obtained 
residue was purified by preparative thin4ayer chromatography (hexane : etfiyl acetate = 1:1) to obtain the titied 
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pound (0.038 g. 0.072 mmol, 51%). 
Exampfe 67 

N-r4«{5,6-Dimethoxy>3-methvl>1.4-benzoquirK>fv-2-yl)me^ 

[0159] p-Methoxyaniline (4.3 mg. 0.0349 mmol), trietriylamlne (5,9 mg, 0.0584 mmol) and 2-cWoro-1,3-dimethyfim- 
idazofiniunn chloride (9.9 mg. 0.0585 mmol) were added to a methyfene chloride solution (3 ml) of 4-(5.6-dimethoxy- 
1.4-t)enzoquinor>-2-yt)methyf-2-acetoxybenzoic add (11 mg. 0.0294 mmol) and the resulting solution was sUn-ed at 
room temperature for 6 hours. The reaction solution was poured Into ice water and then extracted with ether. The 
extract was washed with water and then dried, and the solvent was removed by distillation. The obtained residue was 
purified by preparative thin-layer chromatography (hexane : ethyl acetate = 1:3) to obtain the titled compound (6 mg 
0.0125 mmof. 43%). 

Example 68 

5.6-CMmethoxy-3'methyH.4'ben2oquinon'2-vl)methyl-2-acetoxybenzovfl ptperidine 

{0160] Piperidine (0.027 g. 0.321 mmol) and 1-ethyl-3-<3-dimethylaminopropyl)cart)odi'imide hydrochloride (0.062 g, 
0.321 mmol) were added to a methylene chloride solution (5 ml) of 5^{5.6-dimethoxy-3-methyl-1 .4-benzoquinon-2-yl) 
methyl-2-acetoxybenzdc add (0.040 g. 0.107 mmol) and the resulting solution was stinred at room temperature for 1 2 
hours. The reaction solution was poured into ice wrater and then extracted with methylene chloride. The extract was 
washed with water and then dried, and the solvent was removed by distillation. The obtained residue was purified by 
preparative tfiln-layer chromatography (chlorofomi : methanol = 10:1) to obtain the titied compound (0.008 g, 0.0181 
mmol, 17%). 

Example 69 

^H5^(5.6-D^methoxv-3-methyt>1.4-ben2oqu^nofv2-yOmethvl-2-acetoxybenzoyO^^ 

101611 Morphdine (0.034 g. 0.385 mmol) and 1-ethyl-3-(3-dimethylaminopropyl)carbodilmide hydrochloride (0.074 
g, 0.385 mmd) were added to a methylene chloride solution (5 ml) of 5-(5,6-dimethoxy-3-methyH,4-ben2oquinon« 

2- yQmetfiyl-2-acetoxybenzoic add (0.048 g. 0.128 mmol) and the resulting solution was stirred at room temperature 
for 12 hours. The reaction solution was poured into Ice water and then extracted with methylene chloride. The extract 
was washed witii water and then, dried, and the solvent was removed by distillation. The obtained residue was purified 
by preparative thin-layer chromatography (chlorofomn : methanol = 10:1) to obtain the titled compound (0.017 g. 0.0383 
mmd. 30%). 

Example 70 

N4S-{5.6-Dimethoxv-3-methyl-1.44)enzoqdnon-2-yl)methyl-2-^tox^ 

I0162J p-Methoxyantline (0.046 g. 0.374 mmd). triethylamine (0.038 g. 0.374 mmd) and 2-chtoro-1.3-dimethylimi- 
dazdinium chloride (0.063 g. 0.374 mmol) were added to a methylene chloride solution (5 ml) of 5-(5,6<iimethoxy- 

3- mettiyl-1.4-benzoquinon-2-yl)mettiyt-2-acetoxybenzdc add (0.070 g. 0.187 mmd) and the resulting solution was 
stirred at room temperaftire for 12 hours. The reaction solution was poured into ice water and then extracted with 
methylene chkxkle. The extract was washed with water and then dried, and the sdvent was removed by distillation. 
The obtained residue was purified by preparathre tNn-tayer chromatography (chlorofbrm : methand - 10:1) and then 
recrystalBzed from ether to obtain the titied compound (0.043 g. 0.0897 mmol, 48%). 

Example 71 

^H3-(5,6-Dimethoxv-3^T^ethy^1.4-benzoqtlinoh-2-vOmethyt■2-^ piperidine 

[0163] Piperidine (0.133 g. 1,56 mmd) and 1-ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride (0.448 g. 
2.34 mmol) were added to a metfiylene chloride solution (30 ml) of 3-(5.6-dimethoxy-3>metf)yi-1,4-benzoquinon-2-yl) 
mettiyi-2-acetoxybenzdc add (0.293 g. 0.783 mmd) and the resulting sdution was stin-ed at room temperature for 12 
hours. The reaction solution was poured into ice water and ttien extracted witti methylene chloride. The extract wa& 
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washed with water and then dried, and the solvent was removed by distillation. The obtained residue was purified by 
preparative thin-layer chromatography (chloroform : methanol = 30:1) to obtain the titled compound (0.152 g, 0.345 
mmot, 44%). 

5 Example 72 

N-I3-(5,6-Dimethoxy'3-methyt-1.44>enzoquinon'2'yl)methyi-2-acetoxybenzoyl]morpholine 

[0164] Morphoiine (0.176 g. 2.02 mmol)and 1-ethyl-3-(3-dimethyiaminopropyl)carbodiimide hydrochloride (0.581 g, 
10 3.03 mmol) were added to a methylene chloride solution (50 ml) of 3-(5,6-dimethoxy-3-methyl-1,4-benzoquinon-2-yl) 
methyl-2-acetoxybenzolc add (0.380 g. 1.01 mmol) and the resulting solution was sttired at room temperature for 12 
hours. The reaction solution was poured into Ice water and then extracted with methylene chloride. The extract was 
washed with water and then dried, and the solvent was removed by distillation. The obtained residue was purified by 
preparative thin-layer chromatography (chloroform : methanol = 30:1) to obtain the titled compound (0.175 g. 0,394 
IS mmol. 39%). 

Example 73 

N-[3-(5,6-Dtmethoxy-3-methyl-1,4-benzoquinon-2-yl)methyl'2-acetoxybenzoyn'4-metfK)xyanilin^ 

20 

(0165] p-MethoxyansIine (0.104 g. 0.845 mmol). triethylamine (0.085 g. 0.845 mmol) and 2-chioro-1.3-dimethyfimi- 
dazottnlum chloride (0.143 g. 0.845 mmoQ were added to a methylene chloride solution (20 ml) of 3-(5.6-dimethoxy- 
3-methyt-1.4-benzoquinon-2-yt)methyl-2-acetoxybenzoic add (0.158 g. 0.422 mmol) and the resulting solution was 
stirred at room temperature for 12 hours. The reactioh solution was poured into ice water and then extracted with 
25 methylene chloride. The extract was washed with water and then dried, and the solvent was removed by distlHation. 
The obtained residue was purified by preparative thin-layer chromatography (chloroform : methanol = 30:1) and then 
recrystallized from isopropyl ether to obtain the titled compound (0.066 g. 0.138 mmol. 33%). 

Example 74 

30 

N-[5-(5.6-Dimethoxy-3-methyt-1,4-t)enzoquirion-2-yl)methyl-2-hydroxyben2oyllptperidi 

[0166] N-[5-(5.6-Dimethoxy-3-methyl-1.4-benzoqUnon-2-yOmethyl-2-acetoxybenzoy1]pip^^ (0.040 g. 0.0906 
mmol) was dissolved in methanol (2 ml) and after adding thereto an aqueous saturated sodium hydrogencartx>nate 
35 solution (3 ml), the solution was stirred at room temperature for 3 hours. Alter the complelion of reaction, the reaction 
solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water and then 
dried, and the solvent was rerrroved by distillaeon, the obtained residue was purified by preparative thin-layer chro- 
matography (chloroform : methanol = 10:1) to obtain the titled compound (0.025 g. 0.0626 mmol. 69%): 

^ Example 75 

N-^5.6-Dimethoxy-3-methyf-1,4-benzoquinon-2-yOmethyl-2-hydroxyben2oyginorp^ 

[0167] hH5-(5.6-Dimethoxy-3-methyi-1.4-t>enzoqulnon-2-yi)methyi-2-acetoxybenzoyqmofphol^^ (0.045 g, 0.101 
^ mmol) was dissolved In methanol (2 ml) and after adding ttiereto an aqueous saturated sodium hydrogencarbonate 
solutton (3 ml)» the solution was stirred at room temperature for 3 hours. After tfie completion of reaction, the reaction 
solution was diluted with water and tfien extracted with etfiyl acetate. The extrad was washed with water and then 
dried, and the solvent was removed by dtstiilation. The obtained residue was purified by preparative thin-lay^ chro- 
matography (chloroform : methanol ^ 10:1) to obtain the titled compound (0.020 g, 0.0498 mnrK>l. 49%). 

50 

Example 76 

N-[5-(5,6-Dimethoxy-3-methy^1,4-t)enzoqulnon-2-yl)methyl-2-hydroxybenzoyll-4-methoxyant 

55 [0168] N-{5-(5.6-Oimethoxy-3-methyt-1,4-berizoqulnon-^2-yOmethy^2-acetoxybenzoyl]-4^ (0.073 g, 

0.152 mmol) was dissolved in methanol (2 ml) and after adding thereto an aqueous saturated sodium hydrogencar- 
bonate sdutibn (3 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, the 
reaction solution was diluted witfi water and then extraded with ethyl acetate. The extrad was washed with water amP 
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then dried, and the solvent was removed by distillation. The obtained residue was purified by preparative thin-layer 
chromatography (hexane : ethyl acetate = 1:1) and then recrystalRzed from ether to obtain the titled compound (0.043 
g. 0.0983 mmol, 65%). 

Example 77 

N-[3-^5,6-Dimethoxy-3-methyl-1 ,44>en2oquinon-2-yt)methyt-2-hydroxyben20vn ptperidine 

{0169] ^^3-(5,6-Dimelhoxy-3-methyt-1.44)enzoquinon-2-yOmethy(-2-aM^ (0.050 g. 0.113 

mmol) was dissolved in methanol (3 ml) and after adding thereto an aqueous saturated sodium hydrogencartx)nate 
solution (3 ml), the solution ¥vas stirred at room temperature for 3 hours. After the completion of reaction, the reaction 
solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water and then 
dried, and the solvent was removed by distillation. The obtained residue was purified by preparative thin-layer chro- 
matography (chkKofomi : methanol = 9:1) to obtain the titled compound (0.017 g, 0.0426 nwnol, 38%). 

Example 78 

N-{3-(5,&-Dimethoxy>3-methyl- 1 ,4-benzoquinor>-2-yl)methyl-2-hydroxybenzoyllmorpholine 

[0170] N-I3-(5,6-Oimethoxy-3-methyl-1.4-benzoquinon-2-yl)methyl-2-acetoxyben2oyQmorpholi^ (0.050 g, 0.113 
mmoO was dissolved in methanol (3 ml) and after adding thereto an aqueous saturated sodium hydrogencartxmate 
solution (3 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, the reaction 
solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water and then 
dried, and the solvent was removed by distillation. The obtained residue was purified by preparative thin-layer chro- 
matography (chloroform : methanol = 9:1) to obtain the titied compound (0.022 g. 0.0542 mmol. 48%). 

Example 79 

N-C3-{5.6-Dimethoxy-3-methyl-1.4-benzoquinpn-2-yOmethyl-2-hydroxyt)en2oylI-4-methoxy^ 

[0171] N-3-(5.6-Dimethoxy-3-methyl-1,44)enzoquinon-2-yl)methyl-2-acetoxybenzoyQ-4-me0)Oxya^ (0.040 g, 
0.0834 mmol) was dissolved in methanol (3 ml) and after adding thereto an aqueous saturated isodium hydrogencar- 
bonate solution (3 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, the 
reaction solution was diluted witfi water and then extracted witfi etiiyl acetate. The extract was washed witfi water and 
then dried, and the solvent was removed by distillation. The obtained residue was puritied by preparative thin-layer 
. chromatography (chlorofonn : methanol - 30:1) to obtain the titied compound (0.025 g, 0.0528 mmol. 69%). 

Example 80 

N-{S-(5.6-Dimethoxy-3-methyl-1.4-ben2oquinon-2-yl)methyl-2-methoxybenzoyllpiperidine 

[0172] Piperidine (0.027 g. 0.318 mmoQ and 1-etiiyl-3-(3-d{metiiylaminopropyl)carbodiimide hydrochloride (0.091 g, 
0.477 mmol) were added to a methylene chlonde solution (5 ml) of 5-(5,6-dimethoxy-3-methyt-1,4-l>er^oquinon-2-yl) 
methyi-2-methoxybenzoic add (0.055 g. 0.159 mmoXj and the resutting solution was stirred at room temperature for 
1 2 hours. The reaction solution was poured Into ice water and then extracted with mettiylene chloride. The extract was 
washed witfi water and ttien dried, and the solvent was removed by distillation. The obtained residue was purified by 
preparative thin-layer chromatography (ethyt acetate) to obtain the titied compound (0.0175 g, 0.0423 mmol. 27%). 

Example 81 

N-C5-(5.6-DimettTOxy-3-methy>-1.4-beri2oquirton-2-vOmethyl-2-methoxybenzovnmorphoHne 

[0173] Morpholine (0.025 g, 0.289 mmol) and 1-ethyl-3-(3-dimetiiylaminopropyl)carbodiimide hydnx:hIoride (0.083 
g. 0.434 mmol) were added to a nriethytene chloride solution (5 ml) of 5-(5.6-dimethQxy-3-methyl-1.4-t)enzoquinon- 
2-yl)methyl-2-methoxyt>enzoic add (0.050 g. 0.145 nrunol) and the resulting solution was stirred at room temperature 
for 12 hours. The reaction solution was poured into ice water and then extracted witfi metfiylene chloride. The extract 
was washed witf) water and then dried, and the solvent was removed by distillation. The obtained residue was purified 
by preparative ttiin-layer chromatography (ethyl acetate) to obtain the titied compound (0.033 g, 0.0794 mmol. 55%)^ 
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Example B2 

N4S-<5,6-Dimethoxy-3-^ethyl-1,44)enzoqiiirK)n-2'yOmethyl-2-methoxvbenzoyM 

10174] f>-Methoxyaniline (0.043 g, 0.347 mmol). triethylamlne (0.035 g. 0.347 mmol) and 2-chloro-1 ,3-diniethyfimi- 
dazoltntum chloride (0.059 g, 0.347 mmol) were added to a methylene chloride solution (5 ml) of 5-(5,6-dimethoxy- 
3-methyH.4-benzoquinon-2-yl)methyl-2-methoxybenzoic add (0.060 g. 0.173 mmol) and the resulting solution was 
stirred at room temperature for 12 hours. The reaction solution was poured into ice water and then extracted with 
methylene chloride. The extract was washed with water and then dried, and the solvent was removed by distiflation. 
The obtained residue was purified by preparative thin-layer chromatography (ethyl acetate) to obtain the titled com- 
pound (0.044 g. 0.0975 mmd. 56%), 

Example 83 

N45-(5,6-Dimethoxy-3--methvl-1.44)enzoqufnori-2-yl)methyt-2HSopropoxy^ 

[0175] Piperidine (0.030 g. 0.353 mmol) and 1-ethyl-3-{3-dimelhylaminopropyl)cart>odumide hydrochloride (0.101 g. 
0.529 mmol) were added to a methylene chloride solution (5 ml) of 5-(5,6-dimethoxy-3-methyl-1,4-benzoquinon-2-yl) 
methyl-2Hsopropoxybenzoic add (0.066 g. 0.176 mmol) and the resulting solution was stirred at room temperature for 
12 hours. The reaction solution was poured into ice water and then extracted with methylene chloride. The e)(tract was 
washed with water and then dried, and the solvent was removed by distiHation. The obtained residue was purified by 
preparative thin-layer chromatography (hexane : ethyl acetate = 1:6) to obtain the titled compound (0.030 g. 0.068 
mmol. 39%). 

Example 84 

N-[5*(5.6-Dimethoxy-3-methyl-1.44)enzoquinon-2-yl)methyl-2-isopropoxybenzovnmorphofine 

[0176] Morpholine (0.030 g. 0.348 mmol) and 1-ethyl-3-(3-dlmelhylaminopropyl)carbodiimide hydrochloride (0.100 
g, 0.521 mmol) were added to a methylene chloride solution (5 ml) of 5-(5,6-dimethoxy-3-methyl-1.4-b€nzoc|uinon- 

2- yl)methyi-2-isopropoxyt)enzoic add (0.065 g. 0.174 mmoQ and the resulting solution was stirred at room temperature 
for 12 hours. The reacfion solution was poured into ice water and then extracted with methylene chloride. The extract 
was washed with water and then dried, and the solvent was removed by distiltation. The obtained residue was purified 
by preparative thin-layer chromatography (hexane : ethyl acetate = 1:6) to obtain the titted compound (0.026 g. 0.0586 
mmol, 34%). 

Example 85 

N-[S-(5,6-Dimethoxy-3-methyl-1,4-t)enzoquinon-2-yllmethyl-2-isopropoxybenzoyll-4^ 

10177] p-MethoxyanOine (<).077 g, 0.626 mmol). triethylamine (0.063 g, 0.626 mmol) and 2-chloro-1,3-dimethyRmi- 
dazottnium chloride (0.106 g. 0.626 mmol) were added to a methylene chloride solution (10 ml) of 5-(5.6-dimethoxy- 

3- methyt^1,4-benzoqulnon-2'yl)methyl-2-isopropoxyt>enzoic add (0.117 g, 0,313 mmol) and the resulting solution was 
stirred at room temperature for 12 hours. The reaction solution was poured into Ice water and then extracted with 
methylene chloride. The extract was washed with water and then dried, and the solvent was removed by distillation. 
The obtained residue was purified by preparative thin-layer chromatography (hexane : ethyl acetate = 1:2) to otitain 
the tftted compound (0.095 g. 0il98 mmol. 63%). 

Example 86 

N-[5-(5.6-Dtmethoxy-3-methyt-1.4>benzoquinon-2-yl)methyl-2-phenoxyt)enzoynplpe^^ 

(0178] Piperidine (0.054 g, 0.634 mmol) and 1-ethyl-3-(3-dimethylaminopropyl)caftxxJiimide hydrochloride (0.182 g, 
0.950 mmol) were added to a ntethyfene chloride solution (1 0 mi) of 5-(5.6-dtmethoxy-3-methyl-1 ,4-benzoqutnon-2-yl) 
methyl-2-phenoxybenzoic add (0.129 g. 0.317 mmol) and the resulting solution was stirred at room temperature for 
1 2 hours. The reaction solution was poured into ice water and then extracted with mettiylene chloride. The extract was 
washed with water and then dried, and the solvent was removed by distillation. The obtained residue was purified by 
preparative thin4ayer chromatography (hexane : ethyl acetate = 1:1) to obtain the titled compound (0.060 g. 0.1^ 
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. rnmol, 40%). 
Example 87 

N- [5-(5.6-DimethQxy-3-roethyl-1 ,4-benzoquinoa-2-yl)methyl-2-phenoxybenzoynmorphofine 

[0179] MorphoHne (0.030 g. 0.343 mmol) and 1-€lhyl-3-(3-dimethyfaiTunopropyl)cart>odiimide hydrochloride (0.099 
g, 0.515 mmol) were added to a methylene chloride solution (5 ml) of 5-(5,6-difnethoxy-3-methyl-1.4-benzoqiJinon- 

2- yl)methyl-2-phenoxybenzolc acid (0.070 g. 0.172 mmol) and the resulting solution was stirred at room temperatun-e 
for 12 hours. The reaction solution was poured into ice water and then extracted with methylene chloride. The extract 
was washed with water and then dried, and the solvent was removed by distillation. The obtained residue was purified 
by preparative thin-layer chromatography (chiorofonn : methanol = 10:1) to obtain the titfed compound (0.040 g, 0.0839 
mmol. 49%). 

Example 88 

N-[5-(5,64)imethoxy-3HTTethyl-1,44)en2oquinon-2-yl)methyl-2-phenoxybenzoyn-4-^^ 

[0180] p-Methoxyaniline (0.045 g, 0.368 mmol), triethylamine (0.037 g, 0.368 mmol) and 2«chIoro-1.3-dimethylimi- 
dazolinium chloride (0.062 g. 0.368 mmol) were added to a methylene chloride solution (5 ml) of 5-(5,6-dlmethoxy- 

3- methyl-1.4-benzoquinon-2-yf)methyl-2-phenoxybenzoic add (0.075 g. 0.184 mmoO and the resulting solution was 
stirred at room temperature for 12 hours. The reaction solution was poured into ice water and then extracted with 
methylene chloride. The extract was washed with water and then dried, and the solvent was removed by distillation. 
The obtained residue was purified by preparative thin-layer chromatography (chloroform : methanol = 9:1) to obtain 
the titled compound (0.040 g, 0.0780 mmol. 42%). 

Example 89 

N-[S-(5.6-Dimethoxy-3-methvH .44)enzoqutnon-2-vi)methyl-2«(3-methoxyphenoxy) benzonyllpiperidlne 

I0181J PIperidine (0.096 g, 1.128 mmcri) and 1-ethyl-3-(3-dimethylamlnopropyl)carbodiimide hydrochloride (0,324 g. 
1.692 mmol) were added to a methylene chloride solution (5 ml) of 5-{5,6-dlmethoxy-3-methyl-1,4-benzoquinon-2-yl) 
methyt-2-(3-methoxyphenoxy)benzoic add (0.247 g, 0,564 mmol) and the resulting solution was stirred at room tem- 
perature for 12 hours. The reaction solution was poured into ice water and then extraded witti methylene cNoride. The 
extract was washed with water and then dried, and the solvent was removed by distillation. The obtained residue was 
purified by preparative thin-layer dvbmatography (cNoroform : methanol = 10:1) to obtain the titled compound (0.165 
g. 0.327 mmol, 58%). 

Example 90 

hMS-(5.6-Dimethoxv-3-methvt-1.4^nzoquinon-2-yt)methyl-2-(3-meth(^ 

(01821 Morpholine (0.106 g. 1.225 mmol) and 1-ethyl-3-(3-dimethylamlnopropyl)carbodrimlde hydrochloride (6.352 
g. 1.838 mmol) were added to a methylene chloride solution (50 ml) of 5-(S,6-dimethoxy-3-methyt-1>4-benzoquinon- 

2- :yl)methyl-2-(3-methoxyphenoxy)benzoic add (0.250 g. 0.613 mmol) and the resulting solution was sfirred at room 
temperature for 12 hours. The reaction solution was poured into ice water and then extraded with methylene chloride. 
The exlrad was washed with water and then dried, and the solvent was removed by distfllation. The obtained residue 
was purified by preparative thfn-iayer chromatography (chtorofbnn : methanol = 10:1) to obtain ttie titfed cbra(X)uiyl 
(0-173 g, 0.341 mmol. 51%). 

Example 91 

hH5-(5.6-DiniethoW'3-fnethyl-1.4-benzoquinon-2-yt)methvt«2^3-f^ 

10183] p-MethoxyanHine (0.056 g. 0.457 mmd). triethylamine (0.046 g. 0.457 mmol) and 2-chloro-1,3-dimethyRmi- 
dazdinium chloride (0.077 g. 0,457 mmol) were added to a methylene chloride sdution (10 ml) of 5-(5.6-dimethQxy- 

3- methyl-1 .4-benzoquinon-2-yl)methyl-2-(3-methoxyphenoxy)benzotc add (0.100 g. OJ228 mmol) and the resulting so- 
lution was stirred at room temperature for 12 hours. The reaction solution was poured into ice water and then extr^f^^ 
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with methylene chlonde. The extract was washed with water and then dried, and the solvent was removed by distiUation. 
The obtained residue was purified by preparative thin-layer chromatography (hexane : ethyl acetate = 2:3) to obtain 
the titled compound (0.058 g. 0.107 mmol. 47%). 

5 Example 92 

N^5-(5,6"Dimethoxy'3'methyl-1,4>ben2oquinon>2>yl)methyl>2-(3-pyridytmethyioxv)benzo^ 

[01 84] N^5-(3.4.5,6-Tetramethoxy-2-^Tiethylben2yl)-2K3-pyridylmethytoxy)ben2oy^ (0.380 g. 0.731 mmol) 

10 was dissolved in a mixed solution of acetonltrile (1 2 ml) and water (4 ml) and after adding thereto CAN (1 ;00 g, 1 .83 
mmol) at room temperature, the solution was stirred at room temperature for 1 hour. The reaction solution was diluted 
with water and then extracted with ether. The extract was washed with water and fhen dried, and the solvent was 
renrioved by distillation. The residue was purified by silica gel column chromatography (chiorofonn : methanol = 9:1) 
to obtain the titled compound (0.222 g. 0.453 mmol. 62%). 

IS 

Example 93 

N45-(5.6-Dimethoxy-3>methyl-1,4-benzoquinon>2-vl)-methvt-2-(3-pyridylmeth^ 

20 (0185] f^[5-(3.4,5.6-Tetramethoxy-2-methylbenzyl-2-(3-pyridylmethyloxy)benzoyl]morphoUn (0.263 g, 0.506 
mmoQ was dissoWed in a mixed solution of acetonitrile (12 ml) and water (4 ml) and after adding thereto CAN (0.693 
g, 1.26 mmol) at room temperattm, the solution was stirred at room temperature for 1 hour. The reaction solution was 
diluted with water and then extracted with ether. The extract was washed wth water and then dried, and the solvent 
was removed by distillation. The residue was purified by silica gel column chromatography (chloroform : methanol = 

25 9:1) to obtain the titied compound (0.153 g. 0.311 mmol, 61%). 

Example 94 

N-<5-(5,6-Dimethoxy-3-methyi-1.4-benzoquinon-2>yl)methyl-2-(3-pyridylmethyloxy^^ 

30 

[0186] p-Methoxyaniline (0.078 g. 0.639 mmol), triethylamine (0.066 g. 0.639 mmol) and 2-chloro-1 ,3-dimethylimi- 
dazolinium chloride (0.108 g. 0.639 mmol) were added to a methylene chloride solution (20 ml) of 5-(5,6-dimethQxy- 
3-methyl-i,4-benzoquinon-2-yl)ii»ethyl-2-(3-pyridylmethytoxy)ben20ic acid (0.135 g, 0.318 mmol) and the resulting so- 
lution was stirred at room temperature for 12 hours. The reaction solution was poi^ into ice water arid then extracted 
35 with methylene chloride. The extract was washed with water and then dried, and the solvent was removed by distillation. 
The obtained residue was purified by preparative thin-layer chromatography (chloroform : methanol = 9:1) and then 
reoystanized from ether to obtain the titled compound (0.040 g. 0.0756 mmol, 24%). 

Example 95 

40 

N45-(5,6-Dimethoxy-3>methvl-1.44)enzoquinon-2-ynmethyl-2K4-pyridvlmethylo^^ 

[01871 N-[5-(3,4.5.6-TetramethoxyT2-methylben2yl)-2-(4-pyridylmethyloxy)benzoyl]p^^ (0.550 g, 1.06 mmol) 

was dissolved m a mixed solution of acetonitrile (15 ml) and water (5 ml) and after adding thereto CAN (1.45 g. 2.64 
« mmol) at room temperature, the sokJtion was stirred at room temperature for 1 hour. The reaction solution was diluted 
with water and then extracted with ether. The extract was washed with water and then dried, and the solvent was 
removed by distillation. The residue was purified by siTica gel column chromatography (cWoroform : m^hanol = 9:1) 
to obtain the titled compound (0.320 g. 0.652 mmol. 62%). 

50 Example 96 

N45-<5.6-Dimethoxy-3HTiethyl-1.44)en2oquinon>2-vnmethyl-2-(4-pvridy^ 

[0188] N-(5-(3.4.5.6-Tetramethoxy-2-methylbenzyl)-2K4-pyridylmethyloxy)ben2oyOmorp^ (0.460 g, 0.885 
55 mmol) was dissolved in a mbced solution of acetonitrile (15 mQ and water (5 ml) and after adding ttiereto CAN (1.21 g, 
2.21 mmol) at room temperature, the solution was stirred at room temperature for 1 hour The reaction solufion was 
diluted with water and then extracted with ether. The extract was washed with water and then dried, and the sohrent 
was removed by distillation. The residue was purified by silica gel column chromatography (chloroform : metharibF^ 
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9:1) to obtain the titled compound (0.270 g. 0.548 mmol. 62%). 
Example 97 

s N4y-^5.6-Dimethoxy-3-methvl-1.44)eigoqutncffl'2-vl>methyt-2-^ 

[0189] p-Methoxyaniline (0.078 g. 0.639 mmol), triethytamine (0,066 g, 0.639 mmol) and 2-chloro-1.3-dimethynml- 
dazolinlum chloride (0,108 g. 0,639 mmol) were added to a methylene chloride solution (10 ml) of 5-{5.6-dimethoxy- 
3wnethyl-l Aben2oquln<>n-2-yl)methyl-2-(4-pyridylmethyldxy)t)en^^ add (0.135 g. 0.318 mmol) and the resulting so- 
10 hjlion was stirred at room temperature for 1 2 hours. The reaction solution was poured Into ice water and then extracted 
with methylene chloride.Theextractwas washed with water and then dried, and the soiventwas removed by distillation. 
The obtained residue was purified by preparative thin-layer chromatography (chloroform : methanol = 9:1) and then 
reaystallized from ether to obtain the titled compound (0.054 g. 0.102 nunol, 32%), 

Example 98 

r^fS-<5.6>Dimethoxy-3-methv>-1.44>en2oqulnon-2'Vl)methvl-2-(3H)vrid^^ 

[0190] N-[5-(3,4.5.6-Tetramethoxy-2-methylbenzyl)-2-(3-pyridyloxy)benzoyl]piperidine (0.050 g. 0.099 mmol) was 
20 dissolved In a mixed solution of acetonitrile (12 ml) and water (4 ml) and after adding thereto CAN (0.135 g, 0.247 
mmol) at room temperature, the solution was stirred at room temperature for 1 hour. The reaction solution was diluted 
with water and then extracted with ether. The extract was washed with water and then dried, and the solvent was 
removed by distillation. The obtained residue was purified by preparative thin-layer chromatography (chloroform : meth- 
anol = 9:1) to obtain the titled compound (0.025 g. 0.0525 mmol. 53%), 

25 

Example 99 

N-[5>(5,6'Pimethoxy-3-methyl'1,44?enzoquinon-2'yl)methyl>2-(3-pyridyloxy)benzoytlmofpho^ 

30 {01911 N- 5-(3.4.5.6-Tetramethoxy-2-methylbenzyl )-2-(3-pyridyloxy)ben2oyll morpholine (0.022 g. 0,0435 mmol) 
was dissolved in a mixed solution of acetonitrile (6 ml) and water (2 ml) and after adding thereto CAN (0.060 g. 0.109 
mmol) at room temperature, the solution was stirred at room temperature for 1 hour. The reaction solution was diluted 
with water and then extracted with ether. The extract was washed with water and then dried, and the solvent was 
removed by distillation. The obtained residue was purified by preparative thin-layer chromatography (chlorofomi : meth- 

35 and = 9:1 ) to obtain the titled compound (0.01 2 g. 0,0251 mmol. 58%). ' 

Example 100 

N>r5-(5.64)tmethoxy-3-methyl-i.44)enzoquOTon-2-yl)methvl"2-(4-pyridyto 

40 

(01921 N-[5-(3,4.5.6-Tetramethoxy-2-methylbenzyl)-2H4H?yridyloxy)benzoyQpiperidi (0,021 g, 0.0415 mmol) was 
dissolved in a mixed solution of acetonitrile (6 ml) and water (2 ml) and after adding thereto CAN (0.057 g. 0.1 04 mmol) 
at room temperature, the solution was stirred at room temperature for 1 hour. The reaction solution was dHuted with 
water and then extracted with ether. The extract was washed with water and then dried, and the solvent was removed 
« by distillation. The otitalned residue was purified by preparative thin-layer chromatography (chlorofomra : methanol = 
9:1) to obtain the titled compound (0.013 g. 0.580 mmol, 66%). 

Example 101 

so N45>(5,6-Dimethoxy-3-methyl-1,44)enzoquinon-2-vl>methyl-244Hgyridvloxy)ben^ 

101931 N-I5-(3.4,5,6-Tetramethoxy-2-methytben2yl)-2-(4-pyridyloxy)ben2oy(l^ (0.042 g. 0.0827 mmol) was 

dissolved in a mixed solution of acetonitrile (9 ml) and water (3 ml) and after adding thereto CAN (0.11 3 g. 0,207 mmol) 
at room temperature, the solution was stirred at room temperature for 1 hour. The reaction solution was dHuted with 
55 water and then extracted with ether. The extract was washed with water and then dried, and the solvent was removed 
by distillation. The obtained residue was purified by preparative thin-layer chromatograpt^ (hexane : ethyl acetate : 
methanol = 3:6:1 ) to obtain the titled compound (0.025 g, 0.0523 mmol, 63%). 
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Example 102 

N^5^^5.6■Dimethoxy-3-memvr-1.4■benzoqlafK)n-2-yOmethv^-2■(m^ 

101941 N-[M3,4,5.6-Tetramethoxy-2'^nethylbefizyl)-2^me^ (0-260 g. 

0.520 mmol) was dissolved in a mixed solution of acetonitrile (12 ml) and water (4 ml) and atter adding thereto CAN 
(0,71 3 g. 1 J30 mmol) at room temperature, the solution was stirred at room temperature for 1 hour. The reaction solution 
was diluted with water and then extracted with ether. The extract was washed with water and then dried, and the solvent 
was removed by distillation. The obtained residue was purified by preparative thin-layer chromatography (hexane : 
ethyl acetate - 1:3) to obtain the titied compound (0.180 g. 0.382 mmol, 73%). 

Example 103 

N4&^5.6-Dimethoxv-3-methvl-1.4-benzoquinon-2-y!)methvl>2-(methoxycarfaonylm eth^ 

101951 N^5-(3,4,5.6-TetramettK)xy-2-mettiylbenzyl)-2^methoxycarbonylmetiiyloxy)benzo^^ (0.240 g. 

0.478 mmol) was dissolved In a mixed solution of acetonitnle (12 ml) and water (4 ml) and after adding tfiereto CAN 
(0.655 g, 1 .20 mmd) at room temperature. Uie solution was stirred at room temperature for 1 hour. The reaction solution 
was dfluted witii water and then extracted witti ether. The extract was washed witfi water and then dried, and the solvent 
was removed by distillation. The obtained residue was purified by preparative thin-layer chromatography (hexane : 
ethyl acetate = 1:3) to obtain the titied compound (0.180 g, 0.381 mmol. 80%). 

Example 104 

N45-^5.6-Dimethoxv-3-metfivl-1.44>enzoquinon-2-vl)mettivl-2-(tert-^ 

101961 N45-(3,4.5.6-TetrametfK)xy-2Hiwthylbenzyl)-2-(tert4}utoxycarbonylmetiiyl (0.292 g. 

0.538 mmol) was dissolved In a mixed solution of acetonitrile (12 ml) and water (4 ml) and after adding fliereto CAN 
(0.737 g. 1 .34 mmol) at room temperature, the solution was stirred at room temperature for 1 hour. The reaction solution 
was diluted with water and then extracted with elherl The extract was washed witti water and then dried, and the solvent 
was removed by distillation. The obtained residue was purified by preparative tfiiivlayer chromatography (hexane : 
ethyl acetate = 2:1) to obtain the titied compound (0.175 g, 0.341 mmol, 63%). 

Example 105 

N4545.6-DimetiH?xy-3>methvl>1.44>enzoquinon-2-vl)methvt-2-(tert-butoxvra 

[01971 N-I5K3.4.5.6-Tetramettroxy-2'TOettiylbenzyl)-2Ktert-butoxycarbonylmettiyloxy^ (0.290 g. 

0.533 mmol) was dissolved In a mixed solution of acetonitrile (12 ml) and water (4 ml) and atter adding thereto CAN 
(0.731 g, 1.33 mmol) at room temperature, the solution was stirred at room temperature for 1 hour. The reaction solution 
was diluted wrtfi water and ttien extracted wKh ether. The extract was washed with water and then dried , and the solvent 
was removed by distillation. The obtained residue was purified by preparative ttiln-layer chromatography (hexane : 
ettiyl acetate = 2:1 ) to obtain tiie titied compound (0.1 70 g. 0.330 mmol. 62%). 

Example 106 

N-(S45.6-Dimethoxy-3-methvl-1 .44)enzoquinon-2-yl)methyi-2-acetoxybenzoyn -3,4,5-trimethoxva^^ 

[01981 3.4.5-Trimettioxyaninne (0.216 g, 1.18 mmol). triettiylamine (0.119 g. 1,18 mmol) and 2-chloro-1.3-dimettiyl- 
imidazotinkim chloride (0.199 g, l.liB mmol) were added to a mettiylene chloride solution (20 ml) of 5-(5.6-dimettroxy- 
3-metfiyl-1.4-ben2oqutnon-2-yl)methyl-2-acetoxybenzolc add (0.200 g, 0.535 mmd) and the resulting solution was 
stirred at room temperature for 12 hours. The reaction solution was poured Mo Ice water and then extracted w«h 
metiiylene chloride. The extract was washed witti water and tiien dried, and the solvent was removed by distfllation. 
The obtained residue was purified by preparative tiun-layer chromatography (chloroform : methanol = 10:1) to obtain 
ttie titied compound (0.109 g, 0.202 mmd. 38%). 
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Example 107 

N-(5-(5.6-Dimethoxy>3-^ethyf-1.4'ben2oquinon-2>yl)methyl>2-acetoxybenzoyll-3,4-^ 

[0199] 3,4-Dimethoxyanfline (0.246 g. 1 .604 mmoO, triethyiamine (0.162 g. 1 .604 mmol) and 2-chloro-1,3-dimethyl- 
imidazolinium chloride (0.271 g. 1 .604 mmol) were added to a methylene chloride solution (20 ml) of 5-<5.6-dimetiioxy- 
3-methyl-1»4-benzoquinon-2-yl)methyl-2-acetoxyfoenzoic add (0.200 g. 0.535 mmol) and the resulting solution was 
sttfred at room temperature for 12 hours. The reaction solution was poured into ice water and then extracted with 
methylene chloride. The extract was washed with water and then dried, and the solvent was removed by dlsbHatlon. 
The obtained residue was purified by preparative thin-layer chromatography (hexane : ethyl acetate = 1:2) tb otHain 
the titled compound (0.110 g. 0.216 mmol. 40%). 

Example 108 

N-[5-(S,6-Dimethoxy-3-methyl-1,4-ben2oquinon-2-yl)methyl-2-acetoxybenzoyn-4-acet^^ 

[0200] 4-AcetylanlIine (0.159 g, 1.18 mmol), triethylamfne (0.119 g. 1.18 mmol) and 2-chloro-1.3-dimethylimfda20- 
llnium chloride (0.199 g, 1 .18 mmol) were added to a methylene chloride solution (20 ml) of 5-(5,6-dtmethoxy-3-niethyl- 
1,4-benzoquinon-2-yl)methyl-2-acetoxyt>ehzoic acid (0.200 g. 0.535 mmol) and the resulting solution was stirred at 
room temperature for 12 hours. The reaction solution was poured into ice water and then extracted with methylene 
chloride. The extract was washed with water and then dried, and the solvent was removed by distillation. The obtained 
residue was purified by preparative thin-layer chromatography (chloroform : methanol = 1:2) to obtain the titled com- 
pound (0, 1 60 g. 0.326 mmol. 61 %). 

Example 109 

N-[5-(5,6-Dimethoxy-3-methyi-1.4-benzoquinon-2-yl)methyl-2-acetoxyt)enzoyn-4-chloroaniline 

[0201] 4-Chloroannine (0.150 g, 1.18 mmol), triethyiamine (0.119 g. 1.18 mmol) and 2-chloro-1,3-dimethyiimidazo- 
lintum chloride (0.199 g. 1 .1 8 mmol) were added to a methylene chloride solution (20 ml) of 5-(5,6-dimethoxy-3^ethyl- 
1,4-benzoquinon-2-yl)methyl-2-acetoxybenzoic add (0l200 g, 0.535 mmol) and the resulting solution was stinred at 
room temperature for 12 hours. The reaction solution was poured into ice water and then extracted, with methylene 
chloride. The extract was washed with water and then dried^ and the solvent was removed by distillatfon. The obtained 
residue was purified by preparative thin-iayer chromatography (hexane : ethyl acetate = 1:2) to obtain the titled com- 
pound (0.115 g, 0.238 mmol. 44%). 

Example 110 

^^S-(5,64)lmethoxy-3-methyl-1,4-benzoquinon-2-W)methyl-2-acetoxybenzoyl1-4-fflorphor^ 

[0202] 4-Morpholinoaninne (0.286 g. 1.60 mmol). triethyiamine (0.162 g, 1.60 mmol) and 2-chtoro-1.3-dimethylinii- 
dazoliniuro chloride (0.271 g. 1.60 mmoQ were added to a methylene chloride solution (20 ml) of 5-(5,6-dimethoxy- 
3-methyt-1,4-l>enzoquinon-2-yl)methyf-2-acetoxybenzoic add (0.200 g, 0.535 mmol) and tfte resulting solution was 
stirred at room temperature for 12 hours. The reaction solu^n was poured into ice water and then extracted with 
methylene chloride. The extract was washed with water and then dried, and the solvent was removed by disfillatton. 
The obtained residue was purified by preparative thin-layer chromatography (hexane : ethyl acetate ^VJZ) and then 
recrystalTized from ether to obtain the titled compound (0.077 g. 0.144 ^ 

Example 111 

^^5-(S,6-Dimethoxy-3-methyl-1,4-benzoq^^non-2^yl)mettlyt-2-acetoxy^>enzoyll^^^ 

[0203] 4-Cyanoan»line (0.189 g. 1.60 mmol), triethyiamine (0.162 g, 1.60 mmol) and 2-chloro-1,3-dimethyfimidazo- 
finium chloride (0.271 g, 1.60 mmol) were added to a methylene chloride solution (20 ml) of 5-(5.6-dimethoxy-3-fnelhyl- 
1,4-t)enzoqulnon-2-yt)methyt-2-acetoxybenzoic add (0.200 g, 0.535 mmol) and the resulting solution was stirred at 
room temperature for 12 hours. The reaction solution was poured into ice water and then extracted witii methylene 
chloride. The extract was washed with water and then dried, and the solvent was removed by distillation. The obtained 
residue was purified by prepmtive thin-l,ayer chromatography (hexane : ethyl acetate = 1:2) to obtan the fitted caqH. 
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pound (0.141 g. 0.297 mmol. 56%). 
Example 112 

5 ^K5-(5.6^0imethoxy■3-methv^1,44)en2oq^flnon-2-yl)mem^^ 

[0204] 4-Trifluorofnethylanaine (0.258 g. 1.60 mmd), triethylamine (0.162 g. 1,60 mmol) and 2-diloro-l,3-dimethyl- 
imidazollnium chloride (0.271 g. 1.60 mmol) were added to a methylene chloride solution (20 ml) of 5-(5.6-dUnethoxy- 
3-methyl-1,4-t)enzoquiiion-2-yl)methyl-2-acetoxybenzoic add (0.200 g, 0.535 mrooO and the resulting solution was 
10 stirred at room temperature for 12 hours. The reaction solution was poured Into ice water and then extracted with 
methylene chloride. The extract was washed with water and then dried, and the solvent was removed by dtsUHation. 
The obtained residue was purified by preparative thin-layer chromatography (hexane : ethyl acetate = V2) to obtain 
the titled compound (0.123 g. 0.238 mmol. 44%). . 

IS Example 113 

N-f5-(5,6>Dimethoxy-3-methyl'1.4-benzoqutnon-2>yOmethyl-2-acetoxvbenzoyn-3,54>i^^^ 

[0205] 3.5-Bistrifluoromethylanaine (0.368 g, 1.604 mmol), triethylamine (0.162 g. 1.604 mmol) and 2-chloro- 
20 l.a-dimethyTimidazoltnlum chloride (0.271 g. 1.604 mmol) were added to a methylene chloride solution (20 ml) of 
5^5,6-dimethoxy-3-methyl-1.4-ben2oqulnon-2-yl)rnethyl-2-«ceto add (0.200 g. 0.535 mmol) and the result- 

ing solution was stirred at room temperature for 12 hours. The reaction soiutbn was poured Into ice water and then 
extracted with methylene chloride. The extract was washed with water and then dried, and the solvent was removed 
by distillation. The obtained residue was purified by preparative thin-layer chromatography (hexane : ethyl acetate = 
25 1 :2) and then recrystaHized from ether to obtain the tided compound (0.196 g, 0.335 mmol. 63%). 

Example 114 

N-f5-(5,64)imethoxy-3HTiethyl'1.44)enzoquinon>2-yl)methvl'24iydrDxybe^ 

30 

[0206] N-I5-(5,6-Dimethoxy-3-methyl-1,44>enzoquinon-2-yOmethyl-2-acetoxyt)en2oyI^3.4,54^ 
(0.100 g. 0.185 mmol) was dissolved in methanol (6 ml) and after adding thereto an aqueous saturated sodium hydro- 
gencartxHiate solution (3 ml), the solution was stirred at room temperature for 3 hours. After the coinpletion of reaction, 
the reaction solution was diluted with water and then extracted with efliyl acetate. The extract was washed with water 
35 and then dried, and the solvent was removed by distillation. The obtained residue was purified by preparath^ thin- 
layer chromatography (hexarie : ethyl acetate = 1:2) and then recrystallized from ether to obtain the titled compotjnd 
(0.050 g, 0.101 mmol, 56%). 

Example 115 

40 

N-f5-(5.6-Dimethoxy-3-methyl-1.44)enzoqutnon-2-^yl)methvl-24iydrDxvbenzoy^ 

[0207] r^(5K5,6-Diine|hoxy-3-methyl-1,44>enzoqulnon-2-yl)me^^ (0.100 
g. 0.196 rrifnoO was dissoh/ed In methanol (6 ml) and after adding thereto an aqueous saturated sodium hydrogencar- 
<5 bonate solution (3 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, tiie 
reaction solution was cBluted with water and then extracted ¥*ith ethyl acetate. The tetrad was washed with water and 
then dried, and the soh^ent was removed by distillation. The obtained residue was purified by preparative thin^ayer 
chromatography (hexane : ethyl acetate = 1 :2) and then recrystainzed from ether to obtain the titf ed compound (0.032 
g. 0.0685 mmol. 35%). 

so 

Example 116 

N45-(5,6-Dimethoxy-3-methyl-1.44?enzoquinon-2^)methvl-2-hydroxvben^^ 

55 [0208] N-p-(5,6-Dimethoxy-3-m^yl-1.44)enzoqdnon-2-yl)mettiyl-2-acetox^ (0.100 g. 

0.204 mmoO was dissolved in methanol (6 ml) and after adding thereto an aqueous saturated sodium hydrqgencar- 
bonate solution (3 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, the 
reaction solution was diluted with water and then extracted witti ethyl acetate. The extract was washed with watersiH^ 
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then dried, and the solvent was removed by distillation. The obtained residue was purified by preparative thin-layer 
chromatography (hexane : ethyl acetate = 1:2) and then recrystallized from ether to obtain the titled compound (0.060 
g. 0.133 mmd. 65%). 

Example 117 

hH5«(S.6-Pimethoxy-3-4nethvt-1.4-beri2oqulnon>2-vt)methvl-2-hvdroxvte 

[0209] rH5-(5,6-Dimethoxy-3-methy^1,44)enzoquinon-2-yl)melhyt-2-acetoxybenzo^ (0.072 g. 

0.149 mmol) was dissolved in methanol (6 ml) and after adding thereto an aqueous saturated sodium hydrogencar- 
bonate solution (3 ml), the solution was stin^ at room temperature for 3 hours. After the completion of reaction, the 
reaction sokjlion was diluted with water and then extracted with ethyl acetate. The extract was washed with water and 
then dried, and the solvent was removed by distillatioa The obtained residue was purified by preparative thin-layer 
chromatography (hexane : ethyl acetate = 1.*2) and then recrystallized from ether to obtain the titled compound (ti;046 
g. 0.104 mmol. 70%). 

Example 118 

N4M5.643imethoxy-3-methyl-1.4-benzoquinon-2-yl)methyl>2-hvdroxybenzoyn-4wnon3holTO^ 

[021 0] hK5-(5.6-Dimethoxyr3-methyl-1 ,4-ben2oquinon-2-yl)methyl-2-acetoxybenzoylH-™rpholinoannine (0.060 
g, 0.110 mmol) was dissolved in methanol (6 ml) and after adding thereto an aqueous saturated sodium hydrogencar- 
bonate solution (3 ml), the solution was stirred at room temperature for 3 hours. After ttie completion of reaction, the 
reaction solution was diluted wfth water and then extracted with eUiyl acetate. The extract was washed witii water and 
then dried, and tiie solvent was removed by distiUatioa The obtained residue was purified by preparative thin-layer 
chromatography (hexane : ettiyl acetate = 1:2) and tiien recrystalfized from ettier to obtain the titied compound (0.037 
g, 0.0752 mmol. 68%). 

Example 119 

N45-(5,6-Dimethoxy-3-methyl-1,44>en2oquinon-2-yl)methyl-24iYdfoxybenzovl1-4-cyar^ 

[021 1] N-[5-{5,6-Dimethoxy-3-methyl-1 .4-beiuoquinon-2-yl)melhyt-2-acetoxyben2oylH-cyanoaninne (0.100 g, 
0.211 mmol) was dissolved tn methanol (6 mO and after adding thereto an aqueous saturated sodium hydrogencar- 
bonate solution (3 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, ttie 
reaction solution was diluted with water and tiien extracted with ethyl acetate. The extract was washed with water and 
then dried, and the solvent was removed by distillation. The obtained residue was purified by preparative thtn-4ayer 
chromatography (hexane : ethyl acetate = 1:2) and then recrystalfized from ether to obtain the titied compound (0.063 
g. 0.146 mmol. 69%). 

Example 120 

hH5-(5.6-Oimethoxy~3-metiiyl-1,44)etuoquinon-2>vl)methyl-2-hydroxyben2oyll^^^ 
[02121 N-[5-(5.6-Dimethoxy-3-methyt-1.44)enzoquinon-2-yf)metiiyl-2-acetoxybenzoyll^ 

(0.087 g. 0.168 mmol) was dissolved in methanol (6 ml) and after adding Oiereto an aqueous saturated sodium hydro- 
gencarbonate solution (3 ml), the solution was istkred at room temperature f6r3 hours. After the cs^pjetior? of reaction, 
the reaction solution was dKuted witti water and then extracted witti ethyl acetate. The extract was washed iM^th water 
and then dried, and the solvent was removed by distillation. The obtained residue was purified by preparative Ihfn^ 
layer chromatography (hexane : ethyl acetate = 1:2) and tfien recrystalfized from ether to obtain the titied compound 
(0.056 g, 0.118 mmot. 70%). 

Example 121 

N-{5-(5,6-Dimethoxy>3-metiiyt-1,4-benzoquinon-2-yl)methyl-2-hydroxybenzoylV3.5-bistrifluoromettiylanffi^ 

[021 3] N-[5-(5,6-DimeU)Oxy-3-methyl-1 ,4-benzoquinon-2-yl)methyl-2-acetoxybenzoyl^3,5^*striftuoromethylaniUne 
(0.130 g. 0.222 mmoO was diss6h^d in metiiand (6 ml) and after adding ttiereto an aqueous saturated sodium hjrdr^ 
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gencarbonate solution (3 ml), the solution was stirred at room temperature for 3 hours. After the completion of reactioa 
the reaction solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water 
and then dried, and the solvent was removed by distillation. The obtained residue was purified by preparative thin- 
layer chromatography (hexane : ethyl acetate = 1:2) and then recrystallized from ether to obtain the titled compound 
(0.050 0.0921 mmd. 41%). 

Example 122 

N^S^5.643imethoxy'3-fnethyl-1,4-ben2oquinoft-2-vl)methyt-24iydro 

[0214] (S)-Phenethyfamine (0.130 g. 1.07 mmol), dimethylaminopyridine (0.013 g. 0.107 mmol) and 1-ethylr 
3-(3-dimethylaminopropyOcarlK)diimide hydrochloride (0.308 g, 1.60 mnK>l) were added to a methylene chloride solu- 
tion (30 nil) of 5-(5,6-dimethoxy«3-methyH .4rbenzoquinon-2-yl)methyl-2-acetoxybenzoic add (0.200 g, 0.535 mmoO 
and the resulting solution was stirred at room temperature for 1 2 hours. The reaction solution was poured into ice water 
and then extracted with methylene chloride. The extract was washed with water and then dried, and the solvent was 
removed by distillaUon, The obtained residue was purified by preparative tWr^-layer chromatography (hexane : ethyl 
acetate = 2:1) and then recrystallized from ether to obtain the titled compound (0.135 g. 0.283 mmol. 53%). 

Example 123 

l^[5>(5.6h-Dimethoxy-3-methyt-1.4-benzoquinon-2-vnmethyi-24iydroxy^ 

[0215] (R)-Phenethylamine (0.162 g. 1.337 mmol), dimethylaminopyridine (0.016 g. 0.134 mmol) and 1-ethyl- 
3-(3-dimethylaminopropyOcart)odiimide hydrochloride (0.384 g. 2.005 mmol) were added to a methylene chloride so- 
lution (30 ml) of 5-(5.6-dimethoxy-3-methyM ,4-benzoquinon-2-yl)methyl-2-acetoxybenzoic acid (0.250 g, 0.668 mmol) 
and the resulting solution was stin-ed at room temperature for 12 hours. The reaction solution was poured into ice water 
and then extracted with methylene chloride. The extract was washed with water and then dried, and ttie solvent was 
removed by distillation. The obtained residue was purified by preparath^e thin-layer cfiromatography (hexane : ethyl 
acetate = 2:1) and then recrystallized from ether to obtain the titled compound (0.167 g. 0.350 mmol. 52%). 

Example 124 

N45-(5.6-CXmethoxy-3Hnethyl>1 .4-ben2oquinon>2-Yt)methVi-2>phenoxybenzovn-1 .2.3.44etrahvdroqutnogne 

[0216] 1.2.3,4-Tetrahydroquinoline (0.049 g. 0.367 mmoO and 1-ethyl-3-(3-dimethylamrnopropyl)carbodiimide hy- 
drochloride (0.105 g. 0.550 mmol) were added to a methylene chloride solution (10 ml) of 5-(5.6-dimethoxy-3-methyl- 
•1.4-benzoquinon-2*yl)methyl-2-phenoxybenzoic add (0.075 g. 0.183 mmol) and the resisting solution was stirred at 
room temperature for 12 hours. The reaction solution was poured into Ice water and then extracted With methylene 
chlorkle. The extract was washed with water and then dried, and the solvent was removed by distiSation. The obtained 
residue was purified by preparative thin-layer chromatography (chloroform : methanol = 9:1) to obtain the titled com- 
pound (0.050 g, 0.0955 mmol. 52%). 

Example 125 

N-f5-(S.6-Dimethoxy-3-methyH .4-ben2oqutnon-2-ynmethyl-2-^)henoxyben2oyfr2-methyltM'peri^ 

{02171 2-Methylpiperidine (0.039 g. 0.391 mmol) and 1-ethyf-3-(3-dimethylaminopfopyl)cart)odnmlde hydrochloride 
(0,112 g. 0.587 mmol) were added to a methylene chloride solution (5 ml) of 5-{5.6-dimethoxy-3-methyH .4-benzoqui- 
non-2-yl)methyl-2-phenoxybenzoic add (0.080 g, 0.196 mmol) and the resulting solution was stirred at room temper- 
ature for 12 hours. The reaction solution was poured frito ice water and then extracted with methylene chloride. The 
extract was washed with water and then dried, and the solvent was removed by dtstSlation. The obtained residue was 
purified by preparative tNn-layer chromatography (hexaiie : ethyl acetate = 9:1) to obtain the titled compound (0.045 
g. 0.0919 mmol. 47%). 
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Example 126 

N-[5-(5.6-Dtmethoxy-3'methyl-1.4'ben2oquinon-2'yt)methyl-2-(3-pyridylmethy^ 
1 .2,3,4-tetrahydroquinollne 

[0218] 1.2.3.4-Tetrahydroquinoline (0.126 g. a.946 mmol) and 1-ethyl-3-(3-dimethylaminopropyt)carbodfimide hy- 
drochloride (0.272 g. 1.42 mmol) were added to a methylene chloride solution (20 ml) of 5-(5.6-dimethoxy-3-methyl- 
1 .4>benzoquinon-2-yl)methyt-2-(3-pyridylmethytoxy)benzoic add (0.200 g. 0.473 mmol) and the resulting solution was 
stirred at room temperature for 12 hours. The reaction solution was poured into ice water and then extracted with 
methylene chloride. The extract was washed with water and then dried, and the solvent was removed by distiOation. 
The obtained residue was purified by preparative thin-layer chromatography (tiexane ; ethyl acetate = 9:1) to obtain 
the titled compound (0.100 g. 0.186 mmol. 39%). 

Example 127 

N't5^5,6-Dimethoxy-3-methyl-1 4-benzoquinof>-2-yl)methyl-2'<3-pyridylmethyloxy)t>enzoyl]-4-methylpiperidine 

[0219] 4-Methylpiperidine (0.094 g. 0.946 mmol) and 1-ethy1-3-(3-dimethylaminopropyl)carbodnmtde hydrochloride 
(0.272 g, 1.42 nimol) were added to a methylene chloride solution (20 ml) of 5-(5.6-dimethoxy-3-methyl-1 ,4-benzoqw- 
non-2-yl)methyl-2-(3-pyridy!methyloxy)benzoic add (0.200 g. 0.473 mmol) and the resulting solution was starred at 
room temperature for 12 hours. The reaction solution was poured into ice water and then extracted with methylene 
chloride. The extract was washed with water and then dried, and the soWent was removed by distillation. The obtained 
residue was purified by preparative thin4ayer chromatography (hexane : ethyl acetate = 9:1) to obtain the titled com- 
pound (0.100 g. 0.198 mmol, 42%). 

Example 128 

N^5^5,6-Dimethoxy-3-methyt-1,44>enzoquinon-2-yl)methyl-2-(3-pyridylmethytoxy)be 

[0220] 3.4.5-Trimethoxyaniiine (0.260 g. 1.42 mmoQ. triethylamine (0.144 g. 1.42 mmol) and 2-chloro-1.3-dimethyl- 
imidazofinium chloride (0.240 g, 1,42 mmol) were added to a methylene chloride solution (20 mQ of 5-(5,6-dimethoxy- 
3-methyl>1,4-benzoqufnon-2-yt)methyl-2-(3-pyridylmethyloxy)benzdc add (0.200 g. 0.473 mmol) and the resulting so- 
lution was stirred at room temperature for 12 hours. The reaction solution was poured into ice water and then extracted 
with methylene chloride. The extract was washed with water and then dried, and the solvent was removed by distillation. 
The obtained residue was purified by preparative thin-layer chromatography (cNoroform : metfianol = 10:1) and then 
recrystallized from ether to obtain the titled compound (0.050 g, 0.085 mmd. 1 8%). 

. Example 129 

N^5-(5,6-Dimethoxy-3-methyl-1.4-t)enzoqutnon-2-vl)methyl-2-(3-pyrk^ylmethyloxy)benzov^^^ 

[0221] 4-Acetylaniline (0.1 28 g. 0.946 mmol). triethylamine (0.096 g. 0.946 mmoO and 2-chioro-1 ^methyiimlda- 
zofinium chloride (0.160 g, 0.946 mmol) were added to a methylene chloride solution (20 ml) of 5-(5.6-d>methoxy- 
3-methyt-1.4<benzoquinon-2-yt)methyl-2-(3-pyridylmethyloxy)benzofc add (0.200 g, 0.473 mmol) and the resulting so- 
lution was stirred at room temperature for 12 hours. The reaction solution was poured into Ice water and then extracted 
with methylene chloride. The extract was washed with water and then dried, and the solvent was removed by distillation. 
The obtained residue was purified by preparative thin-iayer chromatography (chloroform : methanol - 10:1) and then 
recvystalEzed from ether to obtain the titled compound (0.080 g. 0.148 mmol. 31%), 

Example 130 

Methyl 5-(5.6-Dimethoxy>3-methyl-1 .4-benzoquinon-2-yOmethyl-2'<tert-butoxycarbonylmethyloxy)benzoate 

(0222] Methyt 5-(3,4,5,6-tetramethoxy-2-methylbenzyl)-2-(teft4n4toxycarbonylmethylo^^ (1.25 g. 2.56 

mmol) was dissolved m a mixed solution of acetonitrile (30 ml) and water (10 mO and after adding thereto CAN (3.50 
g. 6.39 mmol) at room temperature, the solution was stirred at room temperature for 1 hour. The reaction solution was 
diluted with water and then extracted with ether. The extract was wasfied with water and then dried, and the solvent 
was removed by distillation. The obtained residue was purified by silica gel column chromatography (hexane : olbyLr. 
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acetate = 2:1) to obtain the titled compound (0.800 g. 1.74 mmol. 68%). 
Example 131 

N'(6-ChtofDpyridin-3-ylM-(5,6Hiimethoxy-3-^ethyl-1.4-benzoquiTO 

[0223] 2-Chloro-1,3-dimethy!imidazofinium chloride (61 mg. 0.361 mmol), 5-amifx>-2-chforDpyridine (46 mg, 0361 
mmol) and triethylamine (36 mg. 0.361 mmol) were added to a methylene chloride solution (3 ml) of 4-(5.6-dimethoxy- 
3*fnethyl-1.4-t}enzoquinon-2-yl)methyl-2-acetoxyf>enzoic add (45 mg. 0.120 mmoQ in a nitrogen atmosphere and the 
resulting solution was stirred all the night through. The reaction solution was diluted with chloroform, then washed with 
water and dried, and the solvent was removed by distillajtion. The residue was purified by silica gel column chroma- 
tography (hexane : ethyl acetate = 3:1) to obtain the titled compound (10 mg. 0.021 mmol. 17%). 

Example 132 

M2-ChlorDpyridin-3-yt)-4-(5,6-dimethoxy-3-TOethyl-1 .44>en2oquinon-2-yl) methyl-2-acetoxybenzamide 

[0224] 2-Chloro-1,3-dimethylimida2olinium chloride (89 mg, 0.524 mmol). 3-am!no-2-chloropyridine (51 mg. 0.390 
mmol) and triethylamine (53 mg, 0.524 mmol) were added to a methylene chloride solution (10 ntl) of 4-(5.6-dimethoxy- 
3-TOethyH,4-ben2oquinon-2-yl)methyl-2-acetoxybenzoic add (98 mg, 0.120 mmol) in a nitrogen atmosphere and the 
resulting solution was stirred all the night through. The reaction solution was diluted with cfiloroform. then washed with 
water arid dried, and the solvent was removed by distillation. The residue was purffied by silica gel column chroma- 
tography (hexane : ethyl acetate = 3:1) to obtain the titled compound (29 mg. 0.060 mmol. 23%). 

Example 133 

N-(2-Chloropyridtn-3-yl)^-(5,6K^^methoxy-3-methv^1.44)enzoqutnon>2-y^methy^^ 

[0225] An aqueous saturated sodium hydrogencart>onate solution (1 ml) was added to a methanol solution (2 ml) of 
hH2-chloropyridin-3-yl)-4-(5,6KJimethoxY-3-methyl-1.4-benzoqufnon^^^ (20 mg. 

0.0412 mmol) and the resulting solution was stirred for 1 hour. The reaction solution was extracted with ethyl acetate, 
then washed with water and dried, and the solvent was removed by distillation. The residue was recrystatUzed from 
an ethyl acetate-dnsopropyl ether mixed solvent to obtain the titled compound (18 mg. 0.0406 mmol. 99%). 

Example 134 

N-(S44ethoxypvridin-3-yl)-4-(5.6^methoxy-3-methvl-1.4^enzoqutno^ 

[0226] 2-CWoro-1 .3-dimethylimtdazonnium chloride (93 mg. 0,555 mmol). 5-amino-2-methoxypyridine (55 mg. 0.440 
mmol) and triethylamine (44 mg. 0.440 mmol) were added to a methylene chloride solution (5 ml) of 4-(5.6-dimethoxy- 
3-methyi-1,4-t>enzoquinon-2-yl)methyl-2-acetoxybenzoic add (137 mg. 0.366 mmol) in a nitrogen atmosphere and the 
resulting sotutton was stirred alt the night through. The reaction solution was diluted with chtorofomi. then washed with 
water and dried, and the solvent was removed by distillation. T?ie residue was purified by silica gel column chroma- 
tography (hexane : ethyl acetate - 3:1) to obtsu*n the titled compound (31 mg/ 0.065 mmol. 18%). 

Example 135 

N-(6-Methoxvpvridin-3-vl)-4-(5.6Klimettioxy-^^ettivt-1.4-benzo^^ 

[0227] An aqueous saturated sodium hydrogencart)onate solution (4 ml) was added to a metharwl solution (8 ml) of 
N-(6-inettioxypyridin-3-yl)-5-(5.6-dtmettioxy-3-mettiyl-1 ,4-benzoquinon-2-yl)mettiyl-2-aceloxybenzamlde (48 mg. 
0.100 mmol) and the resulting solution was stirred for 1 hour. The reaction solution was retracted with ethyl acetate, 
then washed wHh water and dried, and the solvent was removed by dtstiOation. The residue was recrystalfized from 
an ethyl acetate-dnsopropyl ether rnixed solvent to obtain the titted compound (29 rng, 0.066 mmol, 66%). 
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Example 136 

N'[4-(5.6-Dimethoxy-3'methyl-1.44)enzoquinon'2-yl)methW*2«acetoxyben2oy^ 

[0228] 2-Chloro-1 ,3-dimethynmidazolinium chloride (130 mg, 0.77 rrvnol). 4-(trifluoromethylsulfonyl)aninne (173 mg. 
0.77 mmol) and triethytamine (78 mg, 0.77 mmol) were added to a methylene chloride solution (8 ml) of 4-[(5»6-dimeth- 
oxy-3-methyl-1 .4-benzoquinon-2-yl)methyl)-2-acetoxyt)enzoic add (240 mg, 0.64 mmol) In a nitrogen atmosphere and 
the resulting solution was stirred for 2 hours. The reaction solution was diluted with chloroform, then washed with water 
and dried, and the solvent was removed by distillatioa The residue was purified by silica gel column chromatography 
(methylene chloride : methanol = 60:1) to obtain the titfed compound (146 mg. 0.251 mmd. 39%). 

Example 137 

N-[4-<5,6'Pimethoxy-3-methyl-1,44>enzoquinon-2-yl)methyl-2>hydroxyt>enzoyn-4- (trifluoromethylsulfonyl)aniline 

[0229] An aqueous saturated sodium hydrogencartx)nate solution (7 ml) was added to a methanol solution (15 ml) 

of N-[4^5,6-dimethoxy-3HTiethyl-1.4-benzoqulnon-2-yl)methyl-2-acetoxybenzoylJ-4-{triflu^^ 

(114 mg, 0.196 mmol) and the resulting solution was stirred for 1 hour. The reaction solution was extracted with ethyl 

acetate, then washed with water and dried, and the solvent was removed t>y distillation. The residue was purified by 

silica gel column chromatography (hexane : ethyl acetate = 4:1) to obtain the tiUed compound (35 mg, 0.065 mmol, 

33%). 

Example 138 

N-(Pyridin-3-vl>4-(5. 6^imethoxy-3-mettiyl-1 .4-benzoqulnon-2-vl)mettiyl-2>acetoxybenzamide 

[0230] 2-Chloro-1.3-dimetiiylimldazolinium chloride (39 mg, 0.23 mmol). 3-aminopyridine (21 mg. 0.23 mmol) and 
triethytamine (23 mg, 0.23 mmol) were added to a methylene chloride solution (5 ml) of 4-(5,6-dimethoxy-3-nielhyl- 
1,4-benzoquinon-2-yl)methyl-2-acetoxybenzoic add (57 mg. 0.152 mmol) in a nitrogen atmosphere and the resulting 
solution was stirred all the night through. The reaction solution was diluted with chlorofomn. then washed with water 
and dried, and the soh^ent was removed by distillation. The residue was purified by silica gel column chromatography 
(benzene : acetone - 3:1} to obtain the titted compound (12 mg. 0.027 mmol, 18%). 

Example 139 

N-(Pyridln-3'Vl)-4-(5.6-dimethoxy-3-methyl-1 .4-^nzoquinon-2-yt) mettiy!-2-hydroxyt)enzamide 

[0231] An aqueous saturated sodium hydrogencart>onate solution (4 ml) was added to a methanol splution (10 ml) 
of N-(pyridin-3-yl)-4-(5.6-dimethoxy-3-metiiyH i4-l)enzoquinon-2-yl)methyl-2-acetoxybenzamide (55 mg, 0.122 mmoQ 
and the resulting solution was stirred for 1 hour. The reaction solution was extracted with ethyl acetate, ttien washed 
with water and dried, and the soh^ent was removed t>y distillation. The residue was purified by silica gel column chro- 
matography (benzene : acetone - 3:1) to obtain the titied compound (28 mg. 0.0686 mmd, 56%). 

Example 140 

N-<Pyridin^yl)-4-{S.6-diniethoxy-3-methyt-1,4-benzocMnon-2-yOmet^ 

[0232] 2-CNoro-1 .3-dimethyrimidazolinium chloride (43 mg, 0.257 mmol). 4-aminopyridine (24 mg. 0.257 mmol) and 
triethylanune (26 mg, 0.257 mmol) were added to a methylene chloride solution (5 ml) of 4-(5,6-dtmettioxy-3-melhyl- 
1.4-benzoquinorh2-yl)methyt>2>acetoxyt)enzofc add (64 mg, 0.171 mmol) in a nitrogen atmosphere and Oie resulting 
solution was stirred all flie night through. The reaction solution was diluted witt> chloroform, ttien washed with water 
and dried, and the solvent was removed by distillation. Subsequentiy. an aqueous saturated sodium hydrogencarbonate 
solution (10 ml) was added to a methanol solution (4 fni) of the obtained residue and the resulting solution was stirred 
for 1 hour. The reaction solution was extracted with ethyl acetate, then washed with water and dried, and the solvent 
was removed by distillation. The residue was purified by silica g|el cdumn chromatography (metiiylene chloride : mettv- 
and - 30:1) to obtain ttie titted compound (5 mg. 0.012 mmd, 7.2%). 
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Example 141 

N,[5-(5 6-Dimethoxv-3-methv^1.4^enzoquinon-2-yl}methyl>2-acetoxybe^^ 

5 (02331 4-RuoroaniHne (0.1 78 g, 1 .604 mmol). Iriethylamine (0.1 62 g. 1 .604 mmoO and 2-chloro-1 ,3-dimethylifnida- 
zodmum chloride (0.271 g, 1.604 mniol) were added to a methylene chloride solution (50 mO of 5-{5.6-dimethoxy- 
3-methyl-1.4-benzoquinon-2-yl)methy^2-acetoxy!)€nzoic add (0.200 g. 0.535 mmol) and the resulting solution was 
stirred at room temperature for 12 hours. The reaction solution was poured into ice water and then extracted with 
methylene chloride. The extract was washed witti water and then dried, and the solvent was removed by distillation. 

to The obtained residue was purified by preparative thin-layer chromatography (hexane : ethyl Acetate - 1 :1) and then 
recrystallized from ether to obtain the titled compound (0.125 g. 0.268 mmol, 50%). 

Example 142 

IS N^5-^5,6-Dimethoxy-3-methyt-1,44)enzoquinon-2-yl)methyl-24ivdroxybenzoYlH-fluoroantfine 

[0234] N-l5-(5.6-dimethoxy-3-methyl-1»44)enzoquinon-2-yl)methyJ-2-acetoxybenzoylH-fl"oro (0.068 g, 

0.145 mmol) was dissolved in methanol (6 ml) and after adding thereto an aqueous saturated sodium hydrogencar- 
txMiate solution (3 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, the 
20 reaction solution was diluted with water and then extracted with ethyl acetata The extract was washed with water and 
then dried, and the solvent was removed by distillation. The obtained residue was purified by preparative thin-layer 
chromatography (hexane : ethyl acetate = 1 :2) and then recrystallized from ether to obtain the titled compound (0.030 
g. 0.0705 mmol. 48%). 

25 Example 143 

N-f5-(5,6-Dimethoxv-3-methyf-1.4-benzoqurnon-2-vl)roethyl>2-acetoxybenzoylV^^ 

(0235] 3-Nitroannine (0.222 g. 1.604 mmol). triethylamine (0.162 g. 1.604 mmol) and 2-chloro-1.3-dlmethylimidazo- 
30 Knkjm chloride (0.271 g. 1 .604 itmiol) were added to a methylene chloride solution (50 ml) of 5-(5,6-dimethoxy-3-niethyl- 
1.4-benzoquinon-2-yl)melhyl-2-acetoxybenzolc add (0.200 g. 0.535 mmol) and the resulting solution was stirred at 
room temperature for 12 hows. The reaction sotutton was poured into ice water and then extracted with methylene 
chloride. The extract was washed with water and then dried, and the solvent was removed by distillation. The obtained 
residue was purified by preparative thin-layer chromatography (hexane : ethyl acetate = 1:1) and then recrystalfized 
35 from ether to obtain the titled compound (0.149 g. 0301 mmol. 56%). 

Example 144 

N-{5^5,6-Dimethoxy-3-methyi-1.4-t)enzoquinon-2-vl)methyt'2-hvdrDxybenzovl^3-nitr^ 

40 

{0236] N-(5-(5,6-Dimethoxy-3-methyl-1.44)enzoquinon-2-yl)methyl-2-acetoxybenzoy^^ 

mmol) was dssolved In methanol (6 ml) and after adding thereto an aqueous saturated sodium hydrogencarbonate 
solution (3 ml), the solution was stin-ed at room temperature for 3 hours. After the completion of reaction, the reaction 
solution was diluted witfi water and then extracted with etl^ acetate. The extract was virashed witti water and then 
45 dried, and the solvent was removed by distillation. The obtained residue was recrystallized from ether to obtain the 
titled compound (0.060 g. 0.133 mmol» 94%). 

Example 145 

50 N-{5-(S.6-Dimethoxy>3-methvl-1 .44)enzoquinon-2«vl)methvt-2-^K»taxyben2oylF2-tr^ 

I0237J 2-Trifluoromettiylanaine (0.483 g. 3.000 mmd). triethylamine (0.304 g. 3.000 mmol) and 2-cWoro-1.3-dimeth. 
yfimidazofintum chloride (0.507 g. 3.000 mmoO were added to a mettiylene chlonde solution (100 ml) of 5-(5,6-dinieth- 
oxy-3-methyl-1.4-benzoquinon-2'yl)mcthyl-2-acetoxybenzoic add (0.374 g, 1.000 mmd) and the resulting solution 
55 was stin^ed at room temperature for 12 hours. The reaction solution was poured Into ice water and then extracted with 
methylene chloride. The extract was washed witt^ water and tfien dried, and the soh^ was removed by distillation. 
The obtained residue was purified by preparative thin4ayer chromatography (chtorofonn : methanol = 10:1) and 
recrystallized from etiier to obtain the titted compound (0.259 g, 0.500 mmd, 50%). 
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Example 146 

N-fS^5.6-Dimethoxy-3-methvi-1«4'benzoquinon-2-yl)methyl'2-hydfOxybenzoylf2>fa^^ 
[0238] N45-(5,6-Dimethoxy-3-methyl-1,44>enzoquifM>n-2-yl)methyl-2-acetoxybenz^^ 

(0.100 g, 0.193 mmot).was dissolved in methanol (6 ml) and after adding thereto an aqueous saturated sodium hydro- 
gencartxmate solution (3 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, 
the reaction solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water 
and then dried, and the solvent was removed by distillation. The obtained residue was purified by preparative thin- 
layer chromatography (chlorofomn : methanol = 10:1 ) and then recrystalfized from ether to obtain the titled compound 
{0.090 g. 0.189 mmol. 98%). 

Example 147 

Ethyl N-f5-(S,6<limethoxy"3-methyl-1 .4-benzoquinon-2*yl)methyl"2"acetoxybenzoylI-4^minot>en2oate 

[0239] Ethyl 4-aminobenzoate (-0.265 g. 1 .604 mmol). triethylamine (0. 1 62 g. 1 .604 mmol) and 2-chloirp-l ,3-dimeth- 
ylimidazolinium chloride (0.271 g, 1 .604 mmol) were added to a methylene chloride solution (60 ml) of 5-(5.6-dimethoxy- 
3-methyi-1.4-benzoquinon-2-yl)methyl-2-acetoxybenzoic add (0.200 g, 0.535 mmol) and the resulting solution was 
stirred at room temperature for 12 hours. The reaction solution was poured into ice water and then extracted with 
methylene chloride. The extract was washed with water and tiien dried, and the soh^ent was removed by distillation. 
The obtained residue was purified by preparative thin-layer chromatography (hexane : ethyl acetate = 1:1) and then 
recrystalfized from ether to obtain the titled compound (0.165 g, 0.316 mmol. 59%). 

Example 148 

EMiyl N-f5-(5,6-dimethoxy-3-methyl-1 .4-ben2oquinon-2-yl)methyi-2'hydroxyt)enzoyQ-4-aminot)enzoate 

[0240] Ethyl N-[5-(5.6-dimethoxy-3-methyl-1 ,4-benzoquinon-2-yl)methyl-2-acetoxybenzoylH-aminobenzoate 
(0.060 g. 0.115 mmoQ was dissolved in methanol (6 ml) and after adding thereto an aqueous saturated sodium tiydro- 
gencartxmate solution (3 ml)» the solution was stirred at room temperature for 3 hours. After the completion of reaction, 
the reaction solution was dHuted witii water and then extracted with ethyl achate. The extract was washed with water 
and then dried, and the solvent was removed by distillation. The obtained residue was purified by preparative tfun- 
layer chromatography (chlorofomn : methanol - 10:1) and then recrystalHzed from ether to obtain the titied compound 
(0,040 g, 0.0834 mmol. 73%). 

Example 149 

N-g-(S.6-Pimethoxy-3-metiiyl-1.4-t>enzoquinon'2-yOmettiyl-2-acetoxybenzoyQ-4-^ 

[0241] 4-Cyanomethylaninne (0.212 g. 1.604 mmol). triethylamine (0.162 g. 1.604 mmol) and 2-chIoro-1 .3-dlmeth- 
ylimidazolinium chloride (0.271 g. 1 .604 mntoQ were added to a mettiylene chloride solution (50 ml^of 5-(5,6-dimethoxy- 
3-mettiyl-1«4-benzoquinon-2-yi)methy(-2-acetoxybenzoic add (0.200 g. 0.535 mmol) and tfie resulting solution was 
stirred at room temperature for 12 hours. The reaction solution was poured into ice water and then extracted with 
methylene cNoride. The extract was wa^ed with water and then dried, and the solvent was removed by distillation. 
The obtained residue was purified by preparative thin>layer chromatography (hexane : ethyl acetate = 1:1) and ttien 
reoystatiized from a mixed solvent of ether and hexane (3:1) to obtain the titied compound (0.1 10 g. 0.225 mmol, 42%). 

Example 150 

fHS(5.6-Dtmethoxy-3-methyl-1.44>enzoquinon-2-vOmettiyl-24iydroxybenzoyr^ 

[0242] N-(5-{5,6-Dimethoxy-3-metiiyf-1 ,4-t>enzoquinon-2-yt)mettiy(-2-acetoxybenzoyq-4'€yanomethylaniline (0.060 
g, 0.123 mmol) was dissolved in methanol. (6 mQ and after adding thereto an aqueous saturated sodium fiydrogencar- 
bonate solution (3 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, the 
reaction solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water and 
then dried, and the solvent was removed by distillation. The obtained residue was purified by preparative thirk-iayer 
chromatography (chlorof6mf> : methanol = 10:1 ) and then recrystalfized from ether to obtain the titied compound (OaCj^Q^ 
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g. 0.0897 mmol. 73%). 
Example 151 

s N45-^S.6-Dimethoxy«3-^ethyl-1.4-benzoquifK)f>-2-vi)methvl-2>acetox 

[0243] 3-TrifluoromethylaniIine (0:483 g, 3.000 mniof), triethylamine (0.304 g. 3.000 mmol) arid 2-cNoro-1,3-dimetti- 
ylimldazolinium chloride (0.507 g, 3.000 mmol) were added to a methylene chloride solution (100 ml) of 5-(5,SKJimeth- 
oxy-3-methyl-1.4-benzoquinon-2-yl)methyl-2-acetoxybenzoic add (0.374 g, 1.000 mmol) and the resulting solution 
10 was stirred at room temperature for 1 2 hours. The reaction solution was poured into ice water and then extracted with 
methylene chloride. The extract was washed with water and then dried, and the solvent was removed i>y distillation. 
The obtained residue was purified by preparative thin-layer chromatography (cNoroform : methanol = 10:1) and then 
recrystailized from ether to obtain the titled compound (0.235 g, 0.454 mmol, 45%). 

IS Example 152 

N-[5-(5.6-Dimethoxy>3>methyl-1,4-benzoquinon-2-yt)methy1-2-hydroxvbenzoyll-3-trifluoro^ 

[0244] N-[5-(5.6-Dimethoxy-3-methyl-1.44)enzoqujnon-2-yl)methyl-2-acetoxybenzoylh3-trinuoromethylam 
20 (0,100 g, 0.193 mmoO was dissolved in methanol (6 ml) and after adding thereto an aqueous saturated sodium hydro- 
gencaribonate solution (3 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, 
the reaction solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water 
and then dried, and the solvent was removed by distillation. The obtaine»d residue was purified by preparative thin- 
layer chromatography (chloroform : methanol = 10:1) and then recrystalfized from ether to obtain the titled compound 
25 (0.088 g. 0.185 mmol. 96%). 

Example 153 

N-f5-(5.6-Dimethoxy-3-methyl-1,4-benzoquinon-2-yl)methyl-2>acetoxybenzoYn-2-nitroanntne 

30 

[02451 2-NilroanPine (0.222 g. 1 .604 mmol), triethylamine (0.162 g. 1.604 mmol) and 2.chloro-1 .3-dimethynmidazo- 
linium chloride (0.271 g. 1 ,604 mmol) were added to a methylene chloride solution (50 ml) of 5-(5/6-dimethoxy-3-methyl- 
1,4-benzoquinon-2-yt)methyl-2-acetoxybenzotc add (0.200 g. 0.535 mmoQ and the resulting solution was stirred at 
room temperature for 12 hours. The reaction soMibn was poured into Ice water and then extracted with methylene 
35 chloride. The extract was washed with water and then dried, and the solvent was removed by distillation. The obtained 
residue was purified by preparative thin-layer chromatography (hexane : ethyl acetate = 1:1) and then recrystalfized 
from ether to obtain the titled compound (0.140 g, 0.283 mmol. 53%). 

Example 154 

40 

N-[5-(5.6-Dimethoxy-3-methvt-1.4-benzoq^inon-2-y^methvl-2-hyd^oxybenzoyl^2-nitroa^^^^^ 

[02461 N-[5-(5.6-Dimethoxy-3-methyl-1 .4-ben26qulnon-2-yl)methyl-2-acetoxybenzoyl]-2-nitroantKne (0.070 g, 0.142 
mmoO was dissolved in methanol (6 ml) and after adding thereto an aqueous saturated sodium hydrogencart>6nate 
45 solution (3 ml), the solution was sOrred at room temperature for 3 hours. After the completion of reaction, the reaction 
solution was dOuted with water and then extracted with ethyl acetate. The extract was washed with water and then 
dried, and the solvent was removed by distillation. The obtained residue was recrystalfized from ether to obtain the 
titled compound (0.063 g, 0.139 mmol. 98%). 

so Example 155 

N-(Pyridin>2-YlV5-(5.6Kfiroethoxy-3-methyl>1.4-benzoquinon-2-yl)meft^ 

[0247] 2-Aminopyridine (0^82 g. 3.000 mmol), triethylamine (0,304 g. 3.000 mn>ol) and 2-chloro-1 .3^ime1fYyDmida- 
ss zolinium chloride (0.507 g, 3.000 mmol) were added to a methylene chloride solution (50 mO of 5^5,6^imethoxy- 
3-methyH,4-benzoquinon-2-yl)methyl-2-acetoxybenzoic add (0,374 g. 1.000 mmol) and the resutting solution was 
stirred at room temperature for 12 hours. The reaction solution was poured into ice water and ttien extracted 
methylene chloride. The extract was washed with water and then dried, and the solvent was removed by dstilladoiir 
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The obtained residue was purified by preparative thin-layer chromatography (hexane : ethyl acetate =1:1) and then 
recrystallized from ether to obtain the titled compound (0.140 g, 0.311 mmol. 31%). 

Example 156 

5 

N-(Pyridin-2-yl)«5^5,6-dimethoxy-3"methyl-1.44>enzoquinon-2-yl)methyl-2-hydroxvbenzami 

[0248] N-{Pyridin-2-yl)-5-(5,6-dimethoxy-3-methyl-1 .4-benzoquinon-2-y!)methyl-2-acetoxyt>enzamide (0.050 g. 
0.111 mmol) was dissolved in methanol (6 mQ and after adding thereto an aqueous saturated sodium hydrogencar- 
io bonate solution (3 ml), the solution was stiaed at room temperature for 3 hours. After the completion of reaction, the 
reaction solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water and 
then dried, and the solvent was removed by dtstmation. The obtained residue was recrystaUized from ether to obtain 
the titled compound (0.023 g, 0.0564 mmol. 51 %). 

« Example 157 

I^Pyridin-4-yl)-5-(5,6^imethoxy'3-^ethyl-1.44)enzoquinon-2-yl)methyl-2-hydr^ 

[0249] 4-Aminopyridine (0.282 g, 3.000 mmol), triethylamine (0.304 g. 3.000 mmol) and 2-chloro-1 .3-dimethylimida- 
20 zolinium chloride (0.507 g. 3.000 mmol) were added to a methylene chloride solution (50 ml) of 5-(5.6-dimethoxy- 
3-methyl-1.4-ben2oquinon-2-yl)melhyl-2-acetoxybenzpic add (0.374 g, 1,000 mmol) and the resulting solution was 
sttn-ed at room temperature for 12 hours. The reaction solution was poured into ice water and then extracted with 
methylene cNoride. The extract was washed with water and then dried, and the solvent was removed by distillation. 
The obtained residue was purified by preparative thin-layer chromatography (chloroform : methanol =10:1) and then 
2S recrystalSzed from ether to obtain the titled compound (0.050 g, 0.123 mmol, 12%). 

Example 158 

N-(Pyridin-3-vt>-5-(S.6-dimethoxy-3-methvl-1.4-benzoqUnon-2-yl)methyl-24>ydro^ 

30 

[0250] 3.Aminopyridine (0.151 g. 1.604 mmol). triethylamine (0.162 g. 1.604 mmol) and 2-chlOfD-1. 3-dimethylimida- 
zolinium chloride (0.271 g. 1.604 mmol) were added to a methylene chloride solution (50 ml) of 5-(5.6-dimethoxy- 
3-methyl-1,4-benzoquinon-2-yl)methyl-2-aceloxybenzoic add (0.200 g. 0.535 nunol) and the resulting solution was 
stirred at room temperature for 12 hours. The reaction solution was poured into ice water and then extracted with 
35 methylene chloride. The extract was washed with water and then dried, and the solvent was removed by distillation. 
The obtained residue was purified by preparative thin-layer chromatography (chloroform : methanol = 10:1) and then 
recrystairized from ether to obtain the titled compound (0.065 g. 0.159 mmol. 30%). 

Example 159 

40 

N-Cyclopropvl-5-(5.6-d}methoxy-3^ethyl-1 .4-benzoquinon-2'V0 methvl-2-acetoxvbenzamide 

[0251] Cydopropylamine (0.0916 g. 1.604 mmol). triethylamine (0.162 g. 1.604 mmol) and 2-chloro-1.3-dlmethyam- 
rdazolinium chloride (0,271 g. 1.604 mmol) were added to a methylene chloride solution (50 ml) of 5-(5.6-dimethoxy- 
45 3*methyi-1.4-benzoquinon-2-yl)metiiyl-2-acetoxybenz<MC add (0.200 g. 0.535 mmol) and the resulting solution was 
stirred at room temperature for 12 hours. The reaction solution was poured into Ice water and then extracted with 
methylene chloride. The extract was washed with water and ttien dried, and the solvent was removed by distillation. 
The obtained residue was purified by preparative thin-layer chromatography (hexane : ettiyl acetate = 1:1) and then 
recrystamzed from ether to obtain the titied compound (0.089 g. 0.21 5 mmd. 40%). 

50 

Example 160 

N-Cyclopropyl-5-(5.6-dimethoxy-3-methyt-1,4-benzoquinon-2-vt)methyl-2-hydroxybenzamide 

55 [0252] N-Cydopropyl-5-(5,6-dimethoxy-3-metiiyl-1 .4-benzoquinon-2-yl)methyl-2-acetoxybenzamide (0.050 g. 
0.121 mmol) was dissolved in methanol (3 ml) and after adding thereto an aqueous saturated sodium hydrogencar- 
bonate solution (1.5 ml), the solution was stirred at room temperature for 3 hours. After tfie completion of reaction, the 
reaction solution was diluted with water and then extracted %«th ethyl acetate. The extract was washed wHh water dsA=r. 
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then dried, and the solvent was removed by distillation. The obtained residue was purified by preparative thin-layer 
chromatography (hexane : ethyl acetate = 1 :1) and then recrystallized from ether to otitatn the titled compound (0.023 
g. 0.0673 mmol 56%). 

5 Example 161 

N-Cydohexyt-5-(5, 6-dimethoxy-3-methyHAbenzoquinon>2'yl)methyl-2-acetoxyben2amide 

[0253] Cydohexytamine (0.159 g. 1.604 mmol). triethylamine (0.162 g. 1.604 mmol) and 2-chloro-1.3-dimethylimi- 
10 dazolinium chloride (0.271 g, 1.604 mmof) were added to a methylene chloride solution (50 mQ of 5-(5.6-(fimethoxy- 
3-methyH,4*enzoquinon-2-yl)methyl-2-acetoxyt)enzoic add (0.200 g, 0.535 mmol) and the resulting solution was 
stirred at room temperature for 12 hours. The reaction solution was poured into ice water and then extracted with 
methylene chloride. The extract was washed with water and then dried, and the solvent was removed by distillation. 
The obt^ned residue was purified by preparative thin-layer chromatography (hexane : ethyl acetate - 1:1} and then 
1^ recrystallized from ether to obtain the titled compound (0.134 g. 0.294 nvnol. 55%). 

Example 162 

N-Cyclohexyl'5-(5,6-dimethoxy->3-methyt-1,4-ben26qulnon-2'yl)methyl-2-hydroxybenzamide 

20 

[0254] N-CydohexyI-5-(5,6-dimethoxy-3-methyi-1 ,4-ben2oquinon-2-yl)methyl-2-acetoxyl)en2amide (0.070 g, 0.1 54 
mmol) was dissolved in methanol (3 ml) and after adding thereto an aqueous saturated sodium hydrogencarbonate 
solution (1.5 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, the reaction 
solution was diluted with water and then extracted with e^yf acetate. The extract was washed with water and then 
25 dried, and the solvent was removed by distiftation. The obtained residue was recrystallized from ether to obtain the 
titled compound (0.035 g. 0.0i346 mmol, 55%). 

Example 163 

30 N-MethvK5-(5.6Kfimetfw>xy--3-methyl-1,4-benzoquinon-2-vOmethyt-2-^cetoxyb^ 

[0255] N-MethyM-methoxyaniTme (0.220 g. 1.604 mmol), triethylamine (0.162 g. 1.604 mmoi) and 2-€hlon>- ^ 
1,3-dlmethylimida2olinium chloride (0.271 g, 1.604 mmol) were added to a methylene chloride sdution (50 nrri) of 
5-(5.&Kiimethoxy-3-methyl-1 ,4-ben2oquinon-2-yl)methyl-2-acetoxybenzoic add (0.200 g. 0.535 mmol) and the result- 
35 ing solution was stirred at room temperature for 12 twurs. The reaction solution was poured into ice water and then 
extracted with methylene chloride. The extract was washed with water and then dried, and the solvent was removed 
by distillation. The obtained residue was purified by preparative thin-layer chromatography (hexane : ettiyi acetate = 
1:2) to obtain the titled compound (0.142 g, 0.288 mmol, 54%). 

^ Example 164 

hi-Methvl-f5-(5.6Klimethoxv-3-ri^vl-1;44)enzoqutnon-2-yl)meth^^ 

[0256] N-Methyl-[5-|[5.6-dimethoxy-3-methyi^1 ,4-befizoqulnon-2-yl)methyl-2-«cetoxybenzoyO-4-methoxyanififie 
^5 (0.070 g. 0.142 mmol) was dissolved in methanol (3 ml) and after adding thereto an aqueous saturated sodium hydro- 
gencartMXiate solution (2 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, 
the readidri solution was diluted with water and then extracted with ethyl acetate. The extract was washed mth water 
and then dried, and the solvent was removed by distillation. The obtained residue was purified by preparative thin* 
layer chromatography (hexane : ethyl acetate = 1 :2) to obtain the titled compound (0.050 g, 0.111 mntol, 78%). 

so 

Example 165 

N-{3-(5.6-Dimethoxy-3>methyt-1,44)enzoquinon-2-vnmethyl-2-acetoxYbenzoyil-^^ 

55 [0257] 4-Trifluoromethylannine (0.159 g. 1 .604 mmol). triethylamine (0.162 g, 1.604 mmoO and 2-chlofO-1,3-dimeth- 
ylimidazofinium chloride (0.27 1 g, 1 .604 mmol) were added to a methylene chloride solution (50 ml) of 3-<5.6-dimethoxy- 
3-methyi-1,44)enzoquinon-2-yl)methyl-2-acetoxybenzoic add (0.200 g. 0.535 mmol) and the resulting solution w^ 
stirred at room temperature for 12 hours. The reaction solution was poured into ice water and then extracted with 
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methylene chloride. The extract was washed with water and then dried, and the solvent was removed by distillation. 
The obtained residue was purified by preparative thin-layer chromatography (hexane : ethyl acetate = 1:1) and then 
recrystaliized from ether to obtain the titled compound (0.140 g, 0.271 mniol, 51%). 

Example 166 

N>f3-<S.64)imethoxy-3-^ethyl-1.4^)enzoquinon-2-yOmethyl>2--hydro 

10258] N^3-{5.6-Dimethoxy-3-methyl-1.44)enzoqulnon-2-yl)n»ethyl-2-«cetoxybenzoylH 

(0.150 g. 0.290 mmol) was dissolved in methanol (3 ml) and after adding thereto an aqueous saturated sodium hydro- 
gencarbonate solution (2 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, 
the reaction solution was diluted with water and then extracted with ethyl acetate. The extract was vrashed with water 
and then dried, and the solvent was removed by distillation. The obtained residue was recrystaliized from ether to 
obtain the titled compound (0.080 g, 0.168 mmot^ 58%). 

Example 167 

Ethyl N-[5^5.6-dimethoxy'3-methyl-1 .4-benzoquinon-2-yl) methyl-2-(3-pyridvlmethyloxy)benzoyn-4-aminoben2oate 

[0259] Ethyl 4-aminobenzoate (0.248 g. 1 .500 mmol), triethylamine (0.1 52 g. 1 .500 mmol) and 2-chloro-1 ,3-dimeth- 
ylimidazofinium chloride (0.254 g, 1 .500 mmol) were added to a methylene chloride solution (100 ml) of 5-(5,6-dimeth- 
oxy-3-methyl-1 .4-benzoquinon-2-yl)methy»-2-(3i3yridyImethyloxy)benzoic add (0.2115 g. 0.500 mmol) and the result- 
ing solution was stirred at room temperature for 10 hours. The reaction solution was poured into ice water and then 
extracted with methylene chloride. The extract was washed with water and then dried, and tfie solvent was removed 
by distillation. The obtained residue was purified by preparative thin^ayer chromatography (cMoroform : methanol = 
10:1) and then recrystalfized from etiier to obtain the titied compound (0.020 g. 0.0351 mmol. 7%). 

Example 168 

N-(f>yridin-4-yt)-5-(5,6-dimethoxy>3-metfiYl-1,44)enzoquinon-2'Vl)metiiyt-2-(3-pyrid^^ 

(0260] 4-Aminopyridine (0.141 g. 1.500 mmol). trietiiylamine (0.152 g. 1.500 mmol) and 2-(^oro-1, 3-dimethyfimida- 
zolinium chloride (0.254 g. 1.500 mmol) were added to a methylene chloride solution (100 ml) of 5-(5,6-dimethoxy- 
3-methyl-1.4-benzoquinon-2-yl)methyl-2;(3-pyridyimethyloxy)benzoic acid (0.2115 g, 0.500 mmol) and the resulting, 
solution was stirred at room temperature for 10 hours. The reaction solution was poured into ice water and then ex- 
tracted witii methylene chloride. The extract was washed with water and then dried, and the solvent was removed by 
distillation. The obtained residue was purified by preparative thfn-teyer chromatography (chloroform : methanol = 10: 
1) and then recrystaliized from ether to obtain ttie titied compound (0.023 g. 0.0460 mmol, 9%). 

Example 169 

N-<Pyridin-3-vl)-5-(5.6-dimethoxy>3-mettiyl-1.4-benzoqulnon-2-vl)mettw^^ 

[0261] 3-Aminopyridine (0.141 g. 1.500 mmol), triethylamine (0.152 g. 1.500 mmol) and 2-chloro-1.3-dimettiyfimida- 
zofinium chloride (0.254 g, 1,500 mmol) were added to a metiiylene chloride solution (100 ml) of 5-(5.6-dimetfioxy- 
3-niettiyH,4-benzoquinon-2-yl)mettiyl-2-(3-pyridylmettiyloxy)benzoic add (0.2115 g, 0.500 mmol) and the resulting 
solution was stirred at room temperature for 10 hours. The reaction solution was poured into ice water and then ex- 
tracted wfth methylene chloride. The extract was washed wfth water and then dried, and the solvent was removed by 
distillation. The obtained residue was purified by preparative thin-layer chromatography (chloroform : mettian6l .= 10: 
1 ) and then recrystaliized from ettier to obtain ttie titiied compound (0.024 g. 0.0480 mmol. 10%). 

Example 170 

h>-Cyctopropyl-5-(5.6-<iimettwxy-3-metiiyl-1.4-benzoquinon-2-^^^ 

[0262] Cyclopropylamine (0.0857 g. 1.500 mmol). triethylamine (0.152 g, 1.500 mmol) and 2-chloro-1,3-dimethylim- 
- idazolinium chloride (0.254 g, 1.500 mmoO were added to a methylene chloride solution (100 ml) of 5-(5.6-dimetiioxy- 
3-mettiyl-1.4-benzoquinon-2-yl)fnethyl-2-{3-pyridylmettiyloxy)benzoic add (0.2115 g, 0.500 mmol) and the resi^^ 



EP1 314 712A1 



solution was stirred at room temperature for 13 hours. The reaction solution was poured into ice water and then ex- 
tracted with methylene chSoride. The extract was washed with water and then dried, and the solvent was removed by 
disfillation. The obtained residue was purified by preparative thin-layer chromatography (chloroform : methanol = 10: 
1) and then recrystaHized from ether to obtain the titled compound (0.029 g, 0.0627 mmol, 13%). 

Example 171 

N^vdohexy^5-(5,6Kiimethoxy-3-methvt-1-44)enzoquinon-2-vt)methyi-2-(3-pv^ 

[0263] Cyclohexylamine (0.149 g, 1.500 mmbi). triethyiamine (0.152 g. 1.500 mmd) and 2-chloro-1,3-dimethylimi- 
dazolinium chloride (0.254 g. 1.500 mmol) were added to a methylene chloride solution (100 ml) of 5-(5.6-dimethoxy- 
3-methyl-1.4-benzoqurnon-2-yi)nf)ethyf-2-(3-pyridylmethyloxy)benzoic add (0.215 g, 0.500 mmol) and the resulting so- 
lution was stirred at room temperature for 1 0 hours. The reaction solution was poured into ice water and then extracted 
with methylene chloride. The extract was washed with water and then dried, and the sohrent was removed by distillation. 
The obtained residue was purified by preparative thin-layer chromatography (chioroform : methanol - 10:1) and then 
recrystalfized from ether to obtain the titled compound (0.032 g. 0.0634 mmol. 13%). 

Example 172 

N-[5-(5.6-Dimethoxy-3-methyl-1.4-ben2oquinon-2-yl)methyl-2'^3-pyridylmethyloxy)ben2oyM't^ 

[0264] 4-Trifluoromethylaniline (0.242 g. 1.500 mmol).triethy!amine (0,1 52 g. 1.500 mmol) and 2-chloro-1, 3-dimeth- 
ylimidazdinium chloride (0.254 g, 1.500 mmol) were added to a methylene chloride solution (100 ml) of 5-(5»6-dimeth- 
oxy-3-methyt-1 ,4-benzoquinon-2-yl)methyl-2-(3-pyridytmethyioxy)benzoic acid (0.21 5 g. 0.500 mmol) and the resulting 
solution was stirred at room temperature for 12 hours. The reaction solution was poured into ice water and then ex- 
tracted with methylene chloride. The extract was washed with water and then dried, and the solvent was removed by 
distillation. The obtained residue was purified by preparative thin-layer chromatography (chloroform : mettianol = 10: 
1) and then recrystallized from ether to obtain the titfed compound (0.035 g. 0.0618 mmol. 12%). 

Example 173 

hH5-(5,6-DimeUioxy-3-methyt-1.4-benzoquinbn-2-yi)metiivl-2-acetoxybenzoyn-4-(trlfluc^ 

[0265] 4-(Trifluoromethylsulfony!)aniline (0.452 g. 2.005 mmol), triethylamine (0.203 g. 2.005 mmol) and 2-chloro- 
1.3-dimettiyiimidazoIinium chloridie (0.339 g, 2.005 mmol) were added to a methylene chloride solution (70 ml) of 
5-(5.6-dimetftoxy-3-methyl-1.4-benzoquinon-2-yl)mett)yl-2-acetoxybenzoic add (0.250 g. 0.668 nimol) and ttie resuH- 
ing solution was stirred at room temperature for 12 hours. The reaction solution was poured into ice water and ttien 
extracted with metiiylene chloride. The extract was washed with water and then dried, and tiie solvent was removed 
by distillation. The obtained residue was purified by preparative thin-layer chromatography (chloroform : methanol = 
10:1) and ttien recrystallized from ettier to obtain tf)e titled compound (0.140 g. 0J241 mmol, 36%). 

Example 174 

N-f5-(5,6-DlmetfK>xy-3^ethyl-1 ,4-benzoquinon-2-yl)metfiyl-2-hydroxybenzoyO"4-(trifluoromethylsuffonyt) aniBne 

[0266] N-{5-(5.6-Dimett)oxy-3-mettiyl-1.4-benzocMRon-2-yl)niettiyl-2-acetoxyb^o^^ 
anifine (0.060 g. 0.103 mmol) was dissolved in methanol (3 ml) and after adding thereto an aqueous saturated sodium 
hydrogencart>onate solution (2 ml), the solution was stirred at room temperature for 2 hours. After the oompletidn of 
reaction, the reaction solution was diluted witti water and ttien extracted with ettiyl acetate. The extract was washed 
with water and ttien dried, and the solvent was removed by distillation. The obtained residue was purified by preparative 
ttiin-layer chromatography (chlorofonn : mett>anol = 10:1) and ttien recrystallized from ettier to obtain the titied com- 
pound (0.021 g. 0.0389 mmol. 38%). 

Example 175 

N-[3^5.6-Dimettioxy-3-methyf-1.4-benzoquinon-2-vnmetfiyl-2-acetoxybenzoyn-4^^^ 



[0267] 4-(Trifluarometfiylsulfonyl)anfline (0.361 g, 1.604 mmol). Iriettiytamine (0.162 g, 1.604 mmol) and 2-dilwb- 
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1.3-dimethytimidazoljnium chloride (0.271 g. 1.604 mmol) were added to a methylene chloride solution (50 ml) of 
3-(5,6-dimethoxy-3-methyl-1,4-benzoqulnon-2-yl)methyI-2-aceloxyl)enzoic add (0.200 g, 0.535 mmol) and the result- 
ing solution was stirred at room temperature for 12 hours. The reaction solution was poured into Ice water and then 
extracted with methylene chloride. The extract was washed with water and then dried, and the soh^ent was removed 
5 by distillation. The obtained residue was purified by preparative thin-layer chromatography (chloroform : methanol = I 
and then recrystalfized from ether to obtain the titled compound (0.084 g. 0.144 mmot. 27%). 

Example 176 

10 N43^5.6-Dtmethoxy-3-methvl-1.4-ben2oquinon-2-vt)methvl-2-acet 

[0268] 2.4-Dichloroanfline (0.383 g, 2.366 mmol), Iriethylamine (0.239 g. 2.366 mmol) and 2-chloro-1 .S-dlmethyfim- 
idazolinium chloride (0.400 g. 2.366 mmol) were added to a methylene chloride solution (100 ml) of 3-(5.6<limethoxy- 
3-methyl-1,4-benzoquinon-2-yl)methyf-2-'acetoxybenzoic add (0.295 g, 0.789 mmol) and the resulting solution was 
15 Stirred at room temperature for 10 hours. The reaction solution was poured into ice water and then extracted with 
methylene chloride. The extract was washed with water and then dried, and the solvent was removed by distillation. 
The obtained residue was purified by preparative thin-layer chromatography (chloroform : methanol = -t0:1) and then 
recrystalRzed from ether to obtain the titled compound (0.150 g. 0.289 mmol. 37%). 

20 Example 177 

W3-^5.6-DimethoW"3-methyl-1.4^n2yxiuinon-2-vOmethvl-^^^ 

[0269] N-(3-(5.6-Dimethoxy-3-methyl-1 .4-ben2oquinon-2-yl)methyl-2-^cetoxybenzoyll-2.4-dichloroaniline (0.075 g, 
25 0.145 mmol) was dissolved in methanol (2 ml) and after adding thereto an aqueous saturated sodium hydrogencar- 
bonate solution (1.5 ml), the solution was stirred at room temperature for 2 hours. After the completion of reaction, the 
reacUon solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water and 
then dried, and the solvent was removed by distillation. The obtained residue was purified by preparative tfiin-iayer 
chromatography (chlorofonn : methanol =10:1) and then recrystailized from ether to obtain the titied compound (0.035 
30 g, 0.0735 mmol, 51%). 

Example 178 

N43-(5.6-Dimethaxy-3-methvl-1 .44ienzoquinon-^2-yl)methvl-2-acetoxvbenzovMHnnorpholi 

35 

[0270] 4-Morphonnoanffine (0.214 g. 1,203 mmot). triethylamine (0.122 g. 1.203 mmol) and 2-chloro-1.3-dimethyf- 
imidazolinium chloride (0.203 g. 1 .203 mmol) were added to a methylene chloride solution (40 ml) of 3-(5,6-dimethoxy. 
3-methyl-1.4-benzoquinon-2-yl)methyl-2-acetoxybenzolc add (0.150 g. 0.401 mmd) and the resulting solution was 
stirred at room temperature for 10 hours. The reaction solution was poured into ice water and then extracted with 
40 methylene chloride. The extract was washed with water and then dried, and the solvent was removed by distillation. 
The obt^ned residue was purified by preparative thin-layer chromatography (ethyl acetate) and then recrystailized 
from ether to obtain the titled compound (0.109 g. 0.203 mmol. 51%). 

Example 179 

45 , 

N-f3-(5.6-Dimethaxy>3-fnethyl-1.4^nzoqu}non-2-vl)m^ 

[0271] N-[3^5,6-Oimethoxy-3Hiiethyl-1.44>enzoquinon-2-yl)methyl-2-ac^^^ (0.075 
g. 0.145 mmol) was dissolved In methanol (5 ml) and after adding thereto an aqueous saturated sodium hydrogencar- 
so bonate solution (1 .5 mO, the solution was stirred at room temperature for 1 .5 hours. After the completion of reaction, 
the reaction solution was dHuted with water and then extracted with ethyl acetate. The extract was washed with water 
and then dried, and the solvent was removed by distiflation. The obtained residue was purified by preparative thin- 
layer chromatography (ettiyl acetate) and then recrystailized from ether to obtain the titied compound (0.048 g. 0.0975 
mmol, 74%). 
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Example 180 

N-(6-Methoxypyridin'3-yt)«5-<S,6-dimethoxy-3-fne^ 

[0272] 5-Amino-2-methoxypyiidine (0.199 g. 1.604 mmol), triethylafmne (0.162 g. 1.604 mmol) and 2-chloro- 
1,3-dimethyrimidazofinlum chloride (0.271 g. 1.604 mmof) were added to a methylene chloride solution (100 ml) of 
5-(5.6*dimethoxy-3-methyl-1.44>enzoquinon-2-yf)methyl-2-acetoxybenzotcadd (0.200 g. 0.535 mmol) and the result- 
ing solution was stirred at room tempa^ture for 10 hours. The reaction solution was poured into ice water and then 
extracted with methylene cNoride. The extract was washed with water and then dried, and the solvent was removed 
by distillation. The obtained residue was purified by preparative thin-layer chromatography (ethyl acetate) and then 
recrystaliized from ether to obtain the titled compound (0.109 g, 0.227 mmol, 42%). 

Example 181 

N-(64^ethoxypyridin-3-yi)-5^5,6^imethoxy>3-methyl-1,4-t>enzoqu!non-2«yl)methyi'2-hydroxybefga 

[0273] N-(6-Methoxypyridin-3-yO-5-(5,6-dimethoxy-3-methyl-1.44)enzoquinon-2-yl)methyl>2-a^ 
(0.065 g. 0. 1 35 mmol) was dissolved In methanol (3 ml) and after adding thereto an aqueous saturated sodium hydro- 
gencarbonate solution (1 .5 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, 
the reaction solution was diluted witfi water and then extracted with ethyl acetate. The extract was washed with water 
and then dried, and the solvent was removed by distillation. The obtained residue was purified by preparative thin- 
layer chromatography (ethyl acetate) and then recrystaliized from ettier to obtain the titied compound (0.050 g. 0.114 
mmol. 84%). 

Example 182 

hK2,6-Dimethoxypyridlrv3-yl)-5-(5.6-dimethoxy-3-methyl-1,4-benzoquinon-2-yOmethyl 

[0274] 3-Amtno-2.6-dimethoxypyridine hydrochloride (0.306 g, 1.604 mrrtol), triethylamine (0.162 g, 1.604 mmoQ 
and 2-chloro-1.3-dimethyOmldazolinium chloride (0.271 g. 1.604 mmol) were added to a methylene chloride solution 
(1 00 ml) of 5H(5.6-dimethoxy-3-methyl-t.4-ber)Zoquinon-2-^yl)methyl-2-^cetoxyt)enzoi^ acid (0.200 g. 0.535 mmol) and 
the resultif^g solution was stirred at room temperature for 10 hours. The reaction solution was poured into ibe water 
and then extracted with metiiylene cWoride. The extract was washed with water and then dried, and the solvent was 
removed by distillation. The obtained residue was purified by preparative thin-layer chromatography (chloroform : meth- 
anol s 10:1) and then recrystaUized from ether to obtairvthe titied compound (0.160 g, 0.313 mmol. 59%). 

Example 183 

N-(2,6-Dimethoxypyridirv3-yt)-5-(5,6-dimethoxy-3-methyl-1,4^t)en2oquinorv>2-yl)methyt-2'4i^ 
[0275] N-(2.6-Dimethoxypyridir^3-yl)-5-(5,6-dimethoxy-3-mettiyl-1.4-benzoqi^ 

mide (0.100 g, 0.196 mmol) was dissolved in methanol (3 ml) and after adding thereto an aqueous saturated sodium 
t^drogencarix>nate solution (1.5 ml), the solution was stirred at room temperature for 3 hours. After the completion of 
reaction, the reaction solution was diluted with water and then extracted wrti> ethyl acetate. The extract was washed 
with water and then dried, and ttte solvent was removed by distillation. The ot)talned residue was purified by preparative 
Okin-iayer chromatography (chloroform : methanol = 10:1) and tiien recfystaifized from ether to otytain the titied com- 
pound (0.079 9. 0.169 mmol, 87%). 

Example 184 

hK6-Cfiloropyridin-3-yl)-5-(5.6-dlmetfK)xy-3-methyl-1,44)enzoqiMnor>-2«yl) 

[0276] 5-Amino-2-chloropyridine (0.206 g, 1.604 mmd). trietfiylamine (0.162 g, 1.604 mmol) and 2-chloro- 
1»3-dlmethyfimidazolinium chloride (0.271 g. 1.604 mmol) were added to a metiiylene chloride solution (100 ml) of 
5-(6.6-dimethoxy-3-methyl-1 ,4-benzoquinofv2-y»)methyl-2-acetoxybenzoic add (0.200 g. 0.535 mmoQ and the result- 
ing solution was stirred at room temperature for 10 hours. The reaction solution was poured into ice water and then 
extracted with methylene chloride. The extract was washed with water and then dried, and the soh^ent was ren(K)ye.^._ 
by distillation. The obtained residue was purified by preparative tfiin-layer chromatography (chloroform : methanol = 
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10:1) and then recrystaflized from ether to obtain the titled compound (0.142 g. 0.293 mmol, 55%). 
Example 185 

N'(6-ChloropyrMin-3-vl)^5.6-dimethoxy>3-methyl-1.44>enzoqunon-2-^ 

[0277] N-(6-Chk}ropyrjdin-3-yl)-5-(5.6-dimethoxy-3-methyl-1 .4-benzoquinon*2-yl)methyl-2-acetoxybenzamide 
(0,070 g, 0.144 mmol) was dissolved in methanol (3 ml) and after adding thereto an aqueous saturated sodium hydro- 
9encart)onate solution (1 ,5 ml), the solution was stin-ed at room temperature for 3 hours. After the completion of reaction, 
the reaction solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water 
and then dried, and the solvent was removed by distillatjon. The obtained residue was purified by preparative thin- 
layer chromatography (chlorofomn : methanol = 10:1) and then recrystalfized from ether to obtain the titied compound 
(0.056 g. 0.126 mmol. 88%). 

Example 186 

N-(2<:htoropyridin-3-yt)-5-(S.6Kiimethoxy-3-methyl-1.44)en2oquinon-2-yl)meth^^ 

[0278] 3-Amino-2-chloropyridine (0.206 g, 1.604 mmol). triethylamine (0.162 g, 1.604 mmol) and 2-chloro- 
1.3-dfmethylimidazoIlnium chloride (0.271 g. 1.604 mmol) were added to a methylene chloride solution (100 ml) of 
5-(5,6-dimethoxy-3-methyl-1.4-ben2oquinon-2-yl)methyl-2-acetoxyben2oic acid (0.200 g. 0.535 mmol) and the result- 
ing solution was stirred at room temperature for 10 hours. The reaction solution was poured into ice water and then 
extracted with methylene chloride. The extract was washed with water and then dried, and the solvent was removed 
by dislHIation. The obtained residue was purified by preparative thin-layer chromatography (ethyl acetate : hexane - 
1:1) to obtain the tHIed compound (0.140 g. 0.289 mmol. 54%). 

Example 187 

N-(2-Chtoropyridin-3>yl)-S-(5.6Kliroethoxy-3-methyl-1,44)enzoquinon-2-vl)mett^^ 

[0279] N-(2-Chtoropyridin-3-yl)-5-(5.6KJimethoxy-3-methyl-1,4-ben2oquinon-2-yt)methyl-2- 
(0.070 g, 0.144 mmo\) was dissolved in methanol (3 mi) and after adding thereto an aqueous saturated sodium hydro- 
gencart)onate solution (1 .5 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, 
the reaction solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water 
and then dried, and the solvent was removed by distillation. The obtained residue was purified by preparative thin- 
layer chromatography (ethyl acetate : hexane = 1:1) and then recrystalfized from ether to obtain the titled compound 
(0.040 g. 0.0903 mmol, 63%). 

Example 188 

teft-Butyl N4S-(S,6-<fimethoxy-3-methvl-1 .4-ben2oquinon-2-vOmethyl-2-acetoxybenzoyll-4-aminobenzoate 

[0280] tert-8utyl 4-aminobenzoate (0.620 g. 6.209 mmol). triettiylamine (0.325 g. 3.209 mmol) and 2-chloro- 
1.3-dimethylimidazolinium chloride (0.542 g. 3.209 mmol) were added to a methylene chloride solution (150 ml) of 
5-(5.6-dirnethoxy-3-methyl-1,44}enzoquiru>n-2-yt)methyt-2nacetoxybenzoi add (0.400 g. 1.070 mmol) and the result- 
ing solution was stirred at room temperature for 6 hours. The reaction solution was poured into ice water and then 
extracted with^methyferie chloride. The extract was washed voth water and then dried, and the solvent was removed 
by distillation. The. obtained residue was purified by preparative thin-layer chromatography (etfiyl acetate : hexane = 
1*.2-^1:0) to obtain the titied compound (0.3P2 g. 0.549 rnmol. 57%). 

Example 189 

N^5-(5.6-Dimethoxy-3-methyH,4^benzoquinofv2-yl) methyl-2-acetoxyfaenzoytl-4-aminobenzoic acid 

[0281 ] tert-Butyl N-[5-(5,6-dimethoxy-3-methyl-1 .4-benzoquinon-2-yl)methyt-2-acef oxybenzoyi}-4-aminobenzoate 
(0.250 g. 0-455 mmol) was dissolved in formic add (3.0 ml) and the resulting solution was stirred at room temperature 
for 12 hours. The reaction solution yatss concentrated and the obtained residue was recrystallized from methanol to 
obtain the titied compound (0.129 g. 0.261 mmol. 57%). . 



EP 1314 712 Al 

Example 190 

N-[S-^5.6-Dimethoxy-3-methyH ,44)enzoqufU)n-2-yl)methyl-2-hydfDxyben2oyll-4-aniirioberi20ic add 

s [0282] N-(5-(5.6-Dimethoxy-3-methyl-1.4-benzoquiiK>n-2-yl)methyl add (0.070 

g, 0.142 mmol) was dissolved in cnethanol (3 ml) and after adding thereto an aqueous saturated sodium hydrogencar> 
bonate solution (1.5 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, the 
reaction solution was diluted with a 2N hydrochloric add sdutlon and the aqueous layer was rendered addic (pH = 1 
to 2) and then extracted with ethyl acetate. The extract was washed with water and then dried, and the solvent was 

10 removed by distillation. The obtained residue was purified by preparative thin-layer chromatography (chloroform : meth- 
anol = 10:1) and then recrystaflized from methanol to obtain the titled compound (0.049 g. 0.109 mmol, 77%). 

Example 191 

N^5-(5,64)imethoxy-3HTiethyf-1.4-t)enzoquinon-2-yl)metiiyl-24iydroxybenzoyn*4-nit^^ 

[0283] 4-Nitroanntne (0.414 g. 3.000 mmol), triethytamine (0.304 g. 3.000 mmol) and 2-chloro-1 ,3-dimethynmidazo- 
linium chloride (0.507 g, 3.000 mmol) were added to a methylene chloride solution (100 ml) of 5-(5, 6-dimethoxy- 

3- methyl-1.4-ben2oqulnon-2-yl)methy!-2-acetoxybenzoic add (0.374 g, 1.000 nwnd) and the resulting solution was 
20 stirred at room temperature for 12 hours. The reaction solution was poured into ice water and then extracted with 

methylene chloride. The extract was wasfted with water and then dried, and the soh^ent was removed by distillation. 
The obtained residue was dissolved in methanol (3 no!) and after adding thereto an aqueous saturated sodium hydro- 
gencartwnate solution (1 .5 ml), the solution was stin-ed at room temperature for 3 hours. After the completion of reaction, 
the reaction solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water 
25 arKl then dried, and the solvent was removed by distillation. The ot>tained residue was purified by preparative thin- 
layer chromatography (chloroform : methanol = 10:1) and then recrystallized from ether to obtain the titied compound 
(0.080 g. 0.177 mmol. 18%). 

Example 192 

30 

N-[5K5.6-Dimethoxy-3-mefliyl-1 , 4-bef>zoquinon-2-yl)metftyl-2-hydroxybenzoyl|-2,6-dichloro- 

4- trifluoromethoxyanillne 

[0284] 2,6-DichlorD-4-trifruoromethoxyaniline (0.395 g, 1.604 mmoQ. triethylamine (0.162 g, 1 .604 mmol) and 2-chlo- 
^ ro-1,3-dimethynmidazoltntum chloride (0.271 g. 1.604 mmol) were added to a methyter^e chloride solution (100 ml) of 

5- (5,6-dimethoxy-3-methyl-1 ,4-t)enzoquinon-2-yl)methyl-2-acetoxyt)enzo!c add (0.200 g. 0.535 mmol) and the result- 
ing solution was stirred at room temperature for 10 hours. The reaction solution was poured into Ice water and then 
extracted with methylene chloride. The extract was washed with water and then dried, and the solvent was removed 
by distillation. The obtained residue was purified by preparative ttiin-layer chromatography (ethyl acetate : hexane = 

^ 1:2) and then recrystallized from ether to obtain the fitted compound (0.099 g, 0.177 mmol, 33%). 

Example 193 

N-(34ert-Butoxycartx>nyipyridin-2-vf)-5^5i6-dimethoxy-3-methy^1.4-benzogu^ 

45 

[0285] tert-Butyl 2-aminonicotinate (0.311 g. 1.604 mmol), trietftylamine (0.162 g. 1.604 mmol) and 2^^)1010- 
1,3^imethyfimidazonnium chloride (0.271 g, 1.604 mmol) were added to a methylene chloride solution (100 ml) of 
5-(5.6-dtmethoxy-3-methyt-1 . 4-t)enzoquin6n^2-yt)methyl-2-acetoxyt>enzoic add (0.200 g. 0.535 mrriol) and the re- 
sulting solution was stirred at room temperature for 10 hours. The reaction solution was poured Into ice water and then 
so extracted witii methylene chloride. The extract was washed wfth water and then dried, and the solvent was removed 
by dtstillation. The obtained residue was purified by preparative thiri^yer chromatography (chloroform : methanol - 
15:1) to obtain the titled compound (0.157 g. 0.285 mmol, 53%). 

Example 194 

55 

N-(3-l^ydroxYcartx>nylpyridtn-2'yl)-S^5.6-^methoxy-3'methyl'1.4-b€nzoquino^^^ 

[0286] N-(3-tert-Butoxycarbonylpyridtn-2-yl)-5-(5,6-dimethoxy-3-methyl-1 .4-t>enzoquinon-2-yt)methyl-2-acetoxy- 
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benzamide (0.140 g, 0.254 mmol) was dissolved in formic acid (2.0 ml) and the resulting solution was stin^ed at room 
temperature for 12 hours. The reaction solution was concentrated and the obtained residue was punlted by silica get 
chromatography (chloroform : methanol = 10:1) and then recrystallized from ether to obtain the tilled compound (0.110 
g. 0.222 mmol. 87%). 

Example 195 

N«(344ydroxycarfaonylpyridin-2-yl)-5^5.6Kiimethoxy-3-^nethyl-1,44a^ 

[0287] N>(3-HydrQxycartx>nylpyridin-2-yl)-5-(5.6-dimethoxy-3-met^ ,4-benzoqutnon-2-yl)methyl-2-acetoxyben- 
zamide (0.080 g. 0.162 mmol) was dissolved in methanol (6 ml) and after adding thereto an aqueous saturated sodium 
hydrogencarfaonate solution (2 ml), the solution was stirred at room temperature for 3 hours. After the completion of 
reaction, the reaction solution was diluted with a 2N hydrochloric acid solution and the aqueous layer was rendered 
acidic (pH = 3 to 4) and then extracted with ethyl acetate. The extract was washed with water and then dried, and the 
solvent was removed by distillation. The obtained residue was recrystallized from ether to obtain the titled compound 
(0.051 g. 0.113 mmol. 70%). 

Example 196 

N--(S4ert-ButoxycartK)nylpyrklin-2-yl)-5-(5.6-dimethoxy-3Hrnethyi-1.^ 

[0288] tert-Butyl 6-aminonicotinate (0.467 g. 2.406 mmol). triethylamine (0.244 g. 2.406 mmol) and 2'K:hloro- 
1.3-dimethyllmidazolinium chloride (0,407 g. 2.406 mmol) were added to a methylene chloride solution (100 ml) of 
5-(5,6-dimethoxy-3-methyi-1.4-benzoqutnon-2-yt)methyl-2-acetoxyfoenzoic add (0.300 g, 0.802 mmol) and the result- 
ing solution was stirred at room temperature for 12 hours. The reaction solution was poured into ice water and then 
extracted with methylene chloride. The extract was washed with water and then dried, and the solvent was removed 
by distillation. The obtained residue was purified by preparative thin-layer chromatography (chloroform : methanol = 
10:1) to obtain the titled compound (0.240 g. 0.436 mmol. 54%). 

Example 197 

■ N-(5-Hydroxycaritx)nvlpyridin-2-yl)^5.6-<limethoxy-3-methyt-1 ,4-benzoquinon-2-vOmethyt>2-aoetoxybenzamide 
[0289] ^4-(54e^t-Butoxycafbonylpyridin-2-yl)-5-(5.6-dimethoxy-3-methyl-1.4^ 

benzamide (0.170 g, 0.309 mmol) was dissolved in formic add (3.0 ml) and the resulting solution was stirred at room 
temperature for 12 hours. The reaction solution was concentrated and the obtained residue was purified by silica gel 
chromatography (chloroform : methanol = 10:1 ) and then recrystallized from ether to obtain the titled compound (0.109 
g. 0JJ20mmoI.71%). 

Example 198 

^K54^vd^oxyca^bonvlpvrid^n-2-yl)-S-(5.6-dtmethoxy-3-methy^ 

[0290] N-(5-Hydroxycari}onylpyridin-2-yl)-5-(5,6Kiimethoxy-3-methyt-1.4>benzoquinon^ 

zamide (0.085 g. 0.172 mmol) was dissolved in methanol (6 mQ and after adding thereto an aqueous saturated sodium 
hydrogencaritKMiate solution (2 ml), the solution was stirred at room temperature for 3 hours. After the completion of 
reaction, the reaction solution was diluted with a 2N hydrochloric add solution and the aqueous layer was rendered 
acidic (pH = 3 to 4) and then extracted with ethyl acetate. The extract was washed vvith water and then dried, and the 
solvent was removed by distillatioa The obtained residue was recrystallized from ether to obtain the titled compound 
(0.062 g. 0,137 mmol. 79%). 

Example 199 

N-[M5.6-Dimethoxy-3-methvl-1,44)enzoquinon-2-yl)methvl-2-aceto 

[0291] N-(tert-Butoxycarbonyi)-p-phenylenedtamine (0.209 g. 1 .002 mmol), triethylamine (0.101 g. 1 .002 mmoQ and 
2-chloro-1.3-dimethyfimldazolinium chloride (0.279 g. 1.002 mmol) were added to a methylene chloride solution (100 
ml) of 5-(5.6-dimethoxy-3-methyl-1.4-benzoquinon-2-yl)methyl-2-acetoxyt>enzoic add (0.250 g. 0.668 mmol) andlhe^^ 
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resulting solution was stirred at room temperature for 6 hours. The reaction solution was poured into ice water amj 
then extracted with methylene chloride. The extract was washed with water and then dried, and the solvent was removed 
by distillation. The obtained residue was purified by preparative thin-layer chromatography (chloroform : methanol = 
10:1) and then recrystallized from ethanoi to obtain the titled compound (0.180 g, 0.319 mmol. 48%). 

Example^ 

N45-(5.643imethoxy-3-methvl-1.44>enzoqutnon-2-vt)methyl-24iydroxvbenzoyll^ 

[0292] N-{5-(5»6-Dtmethoxy-3-m^yf-1 .4-benzoquinon-2-yl)methyl-2^cetoxybenzoylHH*ert-butoxycarboriyOarTi^ 
noantline (0.140 g. 0.248 mmol) was dissolved in methanol (6 ml) and after adding thereto an aqueous saturated 
sodium hydrogencartx>nate solution (2 ml), the solution was stirred at room temperature for 3 hours. After the comple- 
tion of reaction, the reaction solution was diluted with water and extracted with ethyl acetate. The extract was washed 
with water and then dried, and the solvent was removed by distination. The obtained residue was purified by preparative 
thfn4ayer chromatography (chloroform : methanol = 10:1) and then recrystallized from a mixed solvent of ether and 
hexane (3:1) to obtain the titled compound (0.095 g. 0.182 mmol. 73%). 

Example 201 

N-<Pyridin-3-yl)-S-(5, 6-dimethoxy-3-methyl-1 .4-benzoqulnon-2-yl)methyl-2-acetoxybenzami'de 

[0293] 3-Amlnopyridine (0.424 g, 4.492 mmol). triethylamine (0.440 g. 4,342 mmol) and 2-chloro-1 .3-dimethylimida- 
zolinium chloride (0.735 g, 4,342 mmol) were added to a methylene chloride solution (200 ml) of 5-(5.6-dimethoxy- 
3Hfnethyl-1.4-benzoquinon-2-yl)methyl-2-acetoxybenzoic add (1.120 g, 2.995 mmol) and the resulting solution was 
stirred at room temperature for 6 hours. The reaction solution was poured into ice water and then extracted with meth- 
ylene chloride. The extract was washed with water and then dried, and the solvent was removed by distillatioa The 
obtained residue was purified by preparative thirvlayer chromatography (chloroform : methanol - 10:1) to obtain the 
titled compound (0.710 g. 1.576 mmol, 53%). 

Example 202 

N-(Pyridln>3-yl>-5-(5.6-dimethoxy>3'methyH ,4-benzoquinon-2>yl)methyl-24ivdroxyberizamide (methanesutfonate) 

[0294] Methanesulfonic acid (0.00732 g, 0.0762 mmol) was added to a methanot solution (2 ml) of N-(pyridin-3-yl)- 
5-(5,6-dimethoxy-3-methyl-1,4-benzoquinon-2-yl)methyl-2^cetoxybenzamide (0.0327 g, 0,0726 mmol). and the sol- 
vent was removed l)y distillation. The obtained residue was recrystallized from a mixed solvent of methanol, hexane 
and toluene (1:^-0.2) to obtan the titled compound (0.030 g. 0.0595 mmol. 82%). 

' Example 203 

N-(Pyridin-4-vl)-5-(5,6-dimethoxy-3-methyt-1 .4-t>enzoquinon-2-yl)nfrethvl-2-hydroxYt}enzamide (methanesulfonate) 

[0295] Methanesulfonic add (0.00914 g. 0.0951 mmol) was added to a methanol : dichloromethane mixed solution 
(1:1,2 ml) of N-(pyridin-4-yl)-5-(5.6-dimethoxy-3-methyl-1 ,4-benzoqulnon-2-yl)methyl-2-hydroxybenzamide (0.0370 g. 
0.0906 mmoO. and the soWent was removed by distillation. The obtained residue was recrystalfized from a mixed 
soh^ent of methanol, ether and ethyl acetate (2:1:0.5) to obtain the titled compound (0.019 g. 0.0377 mmol, 42%). 

Example 204 

N-[5-(5.6-Dinr»ethoxy-3-methyt-1.44>enzoquwon-2-vnmethyl-2-hvdroxybenzoylf^ 

[0296] Trifluoroacetic add (0.5 ml) was added to a methylene chloride solution (10 ml) of N-{5-(5,6-dimethoxy-3-me- 
thyl-1,4-t)enzoquinon-2-y1)methyl-2-hydroxybenzoyn-4-teft-butoxycarbonylaminoaniline (0.205 g, 0.309 mmol) and the 
resulting solution was stirred at room temperature for 1 0 hours. The reaction solution was concentrated and the obtained 
residue was purified by slfica gel column chromatography (chlorofonn : methanol = 95:5) to obt^n the titled compound 
(0.150 g. 0.355 mmol, 91 %). 
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Example 205 

N-[5^5,6'Dtmethoxy'3'methyt'1>4-benzoquinon'2«yl)methyl-241yd^oxybenzoyt^p-pheny1en (hydrochloride) 

s [0297] A 4N hydrochloric add-dioxane solution (0.045 g. 0.1 80 mmol) was added to a methylene chloride solution 
(3 ml) of N-[5-(5.6^fimethoxy-3<nethyl-1,44ienzoquinori-2-yOmethyl-2-hydro (0.0724 
g. 0.1 71 mmol) and the solvent was removed by distiBatkm. The obtained residue was recrystallized firom a methanol: 
ether mixed solvent (1:10) to obtain the titled compound (0.070 g. 0.153 mmol, 89%). 

10 Example 206 

N-(Pyridtn-3-yt)-3-^5,6KfimethoxV'3-methyt-1.44)enzoquinon'2-yOmethyl-2-^ 

[0298] 3-Aminopyridine (0.076 g, 0.802 mmol). triethylamine (0.081 g, 0.802 mmol) and 2-chloro-1 .3-dinrtethyltmtda- 
15 zolinium chtonde (0.136 g. 0.802 mmol) were added to a methylene chloride solution (100 ml) of 3-(5,&^lmethoxy- 
3-fnethyl-1,4-benzoquinon-2-yl)methyl-2-acetoxybenzoic add (0,200 g. 0.535 mmoO and the resulting solution was 
stirred at room temperature for 12 hours. The reaction solution was poured into ice water and then jextracted with 
methylene chloride. The extract was washed with water and then dried, and the solvent was renuyved by distillation. 
The obtained residue was purified by preparative thtn-layer chromatography (chloroform : methanol - 10:1) to obtain 
20 the titled compound (0.100 g, 0.222 mmol, 41%). 

Example 207 

N-(Pyridin-3-y()-3-(5,6-dimethoxy-3 memyl-1,44)enzoquinon-2'yl)methyl-24iydroxyb 

25 

[0299] N-(Pyridin-3-yl)-3-(5.6-dimethoxy-3-methyl-1 ,4-benzoquinon-2-yl)methyf-2-acetoxybenzamide (0.060 g, 
0.133 mmol) was dissolved in methanol (2 ml) and after adding thereto an aqueous saturated sodium hydrogencar- 
bonate solution (1.5 ml), the solution was stirred at room temperature for 2 hours. After the completion of reaction, the 
reaction solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water and 
30 then dried, and the solvent was removed by distUlation. The dbtained residue was purified by preparative thin-iayer 
chromatography (ethyl acetate : hexane = 4:1) and then recrystaHized from methanol to obtain the titled compound 
(0.035 g. 0.0857 mmol. 64%). 

Example 208 

35 

N-[5-(5.6-Dimethoxy-3-methyl-1.44>en2oqutnon-2~vl)methyl-2-acetoxybenzoyn-4-r^ 

[0300] 4-(1H-lmida2ol-1-yl)aninne (0.159 g, 1,003 mmol), triethylamine (0.101 g. 1.003 mmol)^nd 2-chloro- 
1.3-dimethylimida20linium chloride (0.170 g. 1.003 mmol) were added to a methylene chloride solution (100 ml) of 

<o 5-(5.6-dtmethoxy-3-methyl-1 .4>benzoquinon-2-yi)methyl-2-acetoxybenzoic add (0.250 g, 0.668 mmol) and the result- 
ing solution was stin-ed at room temperature for 3 hours. The reaction soTutton was poured into Ice water and then 
extracted with methylene chloride. The extract was washed with water and ttien dried, and the solvent was removed 
by distillation. The obtained residue was purified by preparative thin-layer chromatography (chloroform : methanol « 
10:1) and then recrystallized from a mixed solvent of ethyl acetate and hexane (2:1) to obtain the titled compound 

^5 (0.140 g, 0.272 mmol. 41%). 

Example 209 

hKS-(5,6-Dimethoxy-3-methyH .4-ben2oqufnoiv-2-vl)fnethvl-24iydroxybenzoyn-4-fimlda2^^ aniBne 

50 

[0301] N-[5-(5.6-DimettK)xy-3Hnethyl-1.44)erizoquinon-2-yl)memyl'2-acetoxyben2oyIl^ 
(0.070 g, 0.136 mmol) was dissoh^ed in methanol (5 mt) and after adding thereto an aqueous saturated sodium hydro- 
gencarbonate solution (3 ml), the solution was stirred at room temperature for 3 hours. After the completkm of reaction, 
the reaction solution was diluted with water and extracted with ethyl acetate. The extract was washed with water and 
55 then dried, and the solvent was removed tiy distillation. The obtained residue was recrystallized from ether to obtain 
the titled compound (0.063 g. 0.133 mmol, 98%). 
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Example 210 

N-f5-(5,6-Difnethoxy-3-inethyH .4-benzoquinorV'2-yl) methyt-2-acetoxybenzoyll-4-{1 H^>yrazol-3-yl)aniline 

(0302] 4-(1H -Pyrazol-3-yl)aninne (0.159 g. 1.003 mmol). Iriethyf amine (0,101 g, 1.003 mmcX) and 2-^loro- 
1 ,3-dimethynmida^ofinkjm chloride (0.170 g. 1.003 mmol) were added to a methylene chloride solution (100 ml) of 
5-(5.6K)imethoxy-3-methyl-1,44>enzoquinon-2-yf)methyl-2'^cetoxyt)enzoic acid (0.250 g, 0.668 mmol) and the result- 
Ing sotufion was stirred at room temperature for 3 hours. The reaction solution was poured into ice water and then 
extracted with methylene chloride. The extract was washed with water and then dried, and the solvent was removed 
by distillation. The otitained residue was purified by preparative thin-layer chromatography (chloroform : methanol = 
10:1) to obtain the titled compound (0.180 g, 0.350 mmol. 52%). 

Example 211 

N-[5-(5.6-Dimethoxy-3-methyl-1,4-benzoquinon-2-yl)methyl-2-hydroxybenzoyfM-(1H-pyra2d-3-yO 

[0303] N*[5-(5.6-Dimethoxy-3-methyl-1 ,4-benzoqui non-2-yf)methyl-2-acetoxybenzoyl]-4-( 1 H-pyrazoI-3-yl)aniHne 
(0.090 g. 0.175 mmol) was dissolved in a mixed solvent of methanol (2 ml) and dichloromethane (1 ml), and after 
adding thereto an aqueous saturated sodium hydrogencartx>nate solution (2 ml), the solution was stirred at room 
temperature for 3 hours. Alter the completion of reaction, the reaction solutton was diluted with water and then extracted 
with ethyl acetate. The extract was washed with water and then dried, and the solvent was removed by distillation. The 
obtained residue was purified by preparative thin-layer chromatography (chloroform : methanol =10:1) and then re- 
crystallized from a mixed solvent of ethyl acetate and hexane (1 :1 ) to obtain the titled compound (0.049 g. 0.104.mmoi, 
59%). 

Example 212 

N-Methyl-N4S-<5.6-<1imethoxy-3-methyl-1.44)enzoquinon-2-vOmethyt-2-acetoxy^ 

[0304] N-Methyl-4-triflu6romethylaniline (0.200 g, 1.143 mmol). triethylamine (0.116 g, 1.143 mmol) and 2-chloro- 
1.3-dimethyiimidazolinium chloride (0.193 g. 1.143 mmol) were added to a methyterte chloride solution (100 ml) of 
5-(5,6KlimettK)xy-3-methyl-1.4-benzoquinon-2-yi)nnethyi-2-acetoxybenzoi^ add (0.285 g. 0.762 mmol) and the result- 
ing solution was stirred at room temperature for 12 hours. The reaction solution was poured into ice water and then 
extracted with methylene chloride. The extract was washed with water and then dried, and the solvent was removed 
by distillation. The obtained residue was purified by preparative thin-layer chromatography (chloroform : methanol = 
10:1) to obtain the titled compound (0.140 g, 0.263 mmol, 35%). 

Example 213 

N-Methyl-N-[5-(5.6-dimethoxy-3-metyl-1.4-benzoquinorv-2-yDnrethyl-2Thydroxyb 

[0305] N-Methyl-N-[5-(5,6-dimethoxy-3-methyH .4-benzoquinon-2-yl)methyl-2-acetoxyben2oyl}-4-trifluoromethyl- 
aniline (0.138 g, 0.260 mmol) was dissoh^ed In methanol (3 ml) and after adding thereto an aqueous saturated sodium 
hydrogencarfoonate solution (2 ml), the solution was stirred at room temperature for 3 hours. After the completion of 
reaction, the reaction solution was diluted with water and then extracted with ethyl acetate. The extract was washed 
with water and then dried, and the solvent was removed by distillation. The obtained residue was purified by preparative 
thin-layer chromatography (ethyl acetate : hexane - 1:2) to obtain the titled compound (0.075 g, 0.153 rranol^ 59%). 

Example 214 

tert-Butyt N-[5-(5.6Klimethoxy-3-methyl-1.4>benzoquinon-2-yO methyl-2-hydroxyt)enzoyl>4-aminobenzoate 

[0306] tert-Butyl N-[5-(5,6-dimethoxy-3-fnethyl-1,4-benzoquinon-2-yl) methyl-2-acetoxybenzoyl]-4-aminobenzoate 
(0.240 g. 0.437 mmol) was dissoked in methanol (5 ml) and after adding thereto an aqueous saturated sodium tiydro- 
gencartx>nate solution (3 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, 
the reaction solution was diluted vnth water and then extracted with ethyl acetate. The extract was washed with water 
and then dried, and the solvent was removed by distillation. The obtained residue was purified by preparative thin-_ 
layer chromatography (chloroform : methanol = 95:5) and then recrystallized from ether to obtain the titled compou^^ 
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(0.115 g. 0:227 mmol. 52%). 
Example 215 

N'(2'^ethoxyfyyiidin-3-vt)-5-(S.6K^imethoxv«3^nethv^ 

[0307] 3-Afntno-2-fnethoxypyridine (0.149 g. 1.203 mmol). triethylamine (0.122 g. 1.203 mmol) and 2-<^toro- 
1,3-dimethyfimldazofinium chloride (0.203 g. 1.203 mmol) were added to a methylene chloride solution (150 ml) of 
5-(5.6-dimethoxy-3-methyl-1.4-ben2oquinon-2-yl)methyl-2-acetoxybenzoic add (0.300 g, 0.802 mmol) and the result- 
ing solution was stin^d at room temperature for 4 hours. The reaction solution was poured into ice water and then 
extracted with methylene chloride. The extract was washed with water and then dried, and the soh^ent was removed 
by distillation. The obtained residue was purified by preparative thtn-layer chromatography (chloroform : methanol = 
50:1) to obtain «he titled compound (0.250 g. 0.520 mmol. 65%). 

Example 216 

N-(2'^ethoxypyridin-3-vl)-5-(5,6Klimefthoxy-3-inethyl-1.4>benzoquinon-2-^^^ 
[0308] N-(2-Methoxypyridin-3-yl)-5-(5.6-dimethoxy-3-methyl-1,44)enzoquinon-2-^^ 

(0.150 g, 0.312 mmol) was dissolved in methanol (5 ml) and after adding thereto an aqueous saturated sodium hydro- 
gencartxmate solution (3 ml), the solution was stin-ed at room temperature for 3 hours. After the completion of reaction, 
the reaction solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water 
and then dried, and the solvent was removed by distillation. The obtained residue was purified by preparative thin- 
layer chromatography (ethyl acetate : hexane = 3:1) to obtain tiie fitted compound (0.112 g, 0.255 mmol, 82%). 

Example 217 

N-(2-DimettiylanMnopyridin-3-yl)-5-(S.6-dimethoxy-3-methyl-1.4-benzoquinon'^ 

[0309] 3^tno-2Hiimethylanrnnopyridine (0.154 g, 1.125 mmol). triethylamine (0,114 g. 1.125 mmol) and 2-chloro- 
1.3-dimethylimidazofinium chloride (0.190 g. 1.125 mmol) were added to a methylene chloride solution (100 ml) off 
5-(5.6-dimethoxy-3-methyl-1 ,4-ben2oquinon-2-yl)methy!-2-acetoxyben2oic add (0.281 g, 0.750 mmoQ and theresiift- 
mg solution was stirred at room temperature for 4 hours. The reaction solution was poured into Ice water and then 
extracted witii methylene chloride. The extract was wasfied with water and then dried, and the solvent was removed 
by distillation. The obtained residue was purified by preparative thin-layer chromatography (diloroform : mettianol - 
95:5) to obtain the tided compound (0.139 g. 0.282 mmol, 38%). 

Example 218 

l^2-Dimethvlamlnopyridin-3-Yl)-5-(5.6-dimethoxy-3-methvl-1.4-benzoquinon-2 

[03101 N-(2-Dimethylaminopyridin-3-yl>-5-(5.6-dimethoxy-3-metiiyl-1 ,4-benzoquinon-2-yl)methyl-2-aceU»^ben2a- 
mtde (0.074 g. 0.0933 mmd) was dissolved in methanol (3 ml) and after adding thereto an aqueous saturated sodium 
hydrogencarbonate solution (3 ml), the scrfution was stirred at room temperature for 3 hours. After the completion of 
reaction, the reaction solution was diluted with water and then extracted with ethyl acetate. The extract was washed 
wfth water and then dried, and the soh/ent was removed by dlstiOation. The obtained residue was purified by preparative 
thin-layer chromatography (ethyl acetate : hexane » 1 :1 ) to obtain Uie titied compound (0.042 g, 0.0930 mmol. 99%). 

Example 219 

l^5-(5.6-Dtmethoxy-3-methyt-1.4-ben2oquinon-2-yl)methvl-^^ 

[03111 2.5-Oimethoxyaniline (0.172 g, 1.125 mmol). triethylamine (0.114 g. 1 .125 mmol) and 2-cMon>-1.^tmethyl- 
imidazolinium chloride (0.1 90 g. 1 .1 25 mmol) were added to a methylene chloride solution (1 00 mO of 5-(5.6-dimethoxy- 
3-metiiyl-1,4-benzoqujnon-2-yl)methyl-2-acetoxybenzoic add (0.281 g, 0.750 mmol) and the resulting solution was 
stirred at room temperature for 4 hours. The reaction solution was poured into fee water and then extracted with meth- 
ylene chloride. The extract was washed witti water and tfien dried, and the solvent was removed by distillation. The 
obtained residua was purified tyy preparative tNn-layer chromatography (chloroform : methanol = 95:5) to obtaigthe^ 
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titled compound (0,149 g, 0.292 mmol, 39%). 
Example 220 

N45-(5.6-Dimethoxv-3-methv^1.4-benzoqu}non-2-vi)m^y»-24ivdfOXVbere^ 

[0312] N^5-(5.6-Dimemoxy-3HTiethyl-1.4-ben2oquinon-2-y«)methyl-2-acetoxyben20^^ 

g, 0.147 mmol) was dissolved In methanol (3 ml) and after adding thereto an aqueous saturated sodium hydrogencar- 
bonate sotutton (3 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, the 
reaction solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water and 
then dried, and the solvent was removed by distillation. The obtained residue was recrystaOized from a mbced solvent 
of ether and hexane (1:1) to obtain the titled compound (0.048 g. 0.103 mmol. 70%), 

Example 221 

N- (2-Chloropyridin-3-yt)-S-(5,6-dimethoxy-3-methvH .4>ben2oquinon-2«yl)methvl-2-methoxyben2amide 

[031 3] N-(2-Chloropyridin-3-yl)-5-(5.6-dimethoxy-3-methyI- 1 .4-benzoquinon-2-yl)methyl-2-hydroxybenzamide 
(0.050 g. 0.1 1 3 mmol) was dissolved in methanol (5 ml) and after adding thereto 1 0% trimethylsilyldiazomethane (hex- 
ane solution) (3.5 ml), the solution was stirred at room temperature for 2 hours. The reaction solution was concentrated 
and the obtained residue was recrystatlized from a mixed solvent of ether and hexa ne (1 : 1 ) to obtain the titled compound 
(0.051 g, 0.112 mmol. 99%). 

Example 222 

N^244orpholinopvrkfin-3-vl)-5-^5.6^imethoxv-3-methvl-1.4-benzoquinon>2^ 

10314] 3-Amino-2-morpholinopyridine (0.269 g. 1.500 mmol). triethylamine (0.197 g. 1.950 mmol) and 2-chloro. 
1.3-dimethynmidazonnium chloride (0.165 g, 0.975 mmol) were added to a methylene chloride solution (100 mO of 
5-(5,6-dimethoxy-3-methyl-1.4-benzoquinon-2-yl)methyl-2-acetoxybenz<MC add (0.281 g. 0.750 mmoQ and the result- 
ing solution was stirred at room temperature for 12 hours. The reaction solution was poured into ice water and then 
extracted with methylene chloride. The extract was washed with water and then dried, and the solvent was removed 
by distaiatioa The obtained residue was purified by preparative thin-layer chromatography (ethyl acetate : hexane = 
2:1 ) to obtain the titled compound (0.249 g. 0.465 mmol, 62%). 

Example 223 

N-(2-Morpholinopyridin-3-vl)-5-(5.6-dimethoxv-3-methvt-1.4-benzoquinon-2-vl)methy^ 
10315] N-(2-Morphdinopyridin-3-yl)-5-(5.6KJimethoxy-3-methyl-1.4-benzoquinon-2-^^ 

(0.110 g, 0.205 mmol) was dissolved in methanol (3 ml) and after adding thereto an aqueous saturated sodium hydro- 
gencart>onate solution (3 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, 
the reaction solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water 
and then dried, and the solvent was removed by dtstination. The obtained residue was recrystallized from ether to 
obtain the titled compound (0.100 g. 0,203 mmol. 99%). 

Example 224 

N^64itorpholinopvrirfin-3-v>)-5-(5.6-dimethoxv-3-nriett^^ 

[0316] 3-Amino-6-morphofinopyridine (0,269 g. 1.500 mmoO. triethylamine (0,197 g. 1.950 mmd) and 2:cWoro- 
1,3-dlmethylimidazolinium chloride (0.165 g. 0,975 mmol) were added to a methylene chloride solution (100 ml) of 
5-(5.6-dimethdxy-3-methyt-1.4-benzoquinon-2-yl)methyl-2-acetoxybenzofc add (0.281 g. 0.750 mmol) and the result- 
ing solution was stin^ed at room temperature for 12 hours. The reaction solution was poured into ice water and then 
extracted with methylene chloride. The extract was washed wSh water and then dried, and the solvent was removed 
by distiNation. The obtained residue was purified by preparative thin-layer chromatography (chloroform : methanol = 
10:1) to obtain the titled compound (0.239 g, 0,446 mmol. 59%), 
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Example 225 

N-(6-Morpholinopyridtn-^>vt)'5-(S.S-dimethoxy»3-memyl-1,4>te 
[03171 N-(6-Moiphdinopyridin-3-yl^5-(5.6-dimethoxy-3-meth^^ 

(0.100 g, 0.187 mmol) was dissolved in mettianol (3 ml) and atter adding thereto an aqueous saturated sodium hydro- 
gencarbonate solution (3 ml), the sotution was stirred at room temperature for 3 hours. After the completion of reaction, 
the reaction solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water 
and then dried, and the solvent was removed by cfistfllation. The obtained residue %vas recrystairized from ether to 
obtain the titled compound (0.089 g. 0.180 mmol 96%). 

Example 226 

N^2-Chioropyridir>-4-vl>>S>(5,6-dimethoxy'3'methyl-1.4-benzoquinon-2»^^ 

103181 4-Amino-2-chloropyridine (0.103 g, 1.802 mmol). triethylamine (0.0812 g. 0.802 mmol) and 2-chIoro- 
1,3-dimethylimidazonnium chloride (0.136 g. 0.802 mmol) were added to a methylene chloride solution (100 ml) of 
5-{5.6-dimethoxy-3-methyM,4-benzoquinon-2-yl)methyl-2-acetoxybenzoicadd (0.200 g. 0.535 mnfiol) and the result- 
ing solution was stirred in an oil bath at 50**C for 8 hours. The reaction solution was poured into ice water and then 
extracted with methylene chloride. The extract was washed with water and then dried, and the solvent was removed 
by distillation. The obtained residue was purified by preparative thin-layer chromatography (chlorofomn : methanol = 
10:1) to obtain the titled compound (0.078 g. 0.161 mmol. 30%). 

Example 227 

N-(2-Chloropyrid{rv4-yt)-5-(5,6Hjimethoxy'3-methvl-1.4-benzoquinon-2-vl)fnet^^ 

[03191 N-(2-Chloropyridin-4-yl)-5-(5.6-dimelhoxy-3-methyl-1.4-benzoquinon-2-yl)methyl-2-ace^^ 
(0.079 g. 0.163 mmol) was dissolved in methanol (3 ml) and after adding thereto an aqueous saturated sodium hydro- 
gencart)onate solution (3 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, 
the reaction solution was dHuted wHh water and then extracted with ethyl acetate. The extract was washed with water 
and then dried, and the soh/ent was removed by distillation. The obtained residue was recrystaflized from ether to 
obtain the titled compound (0.057 g« 0.129 mmol, 79%). 

Example 228 

N-(64^ethoxypyrimidin-4-vl)-5-(5.6-dimethoxy-3-methvl-1.4-ben2oquinon-2^ 

[03201 4-Amino-6-methoxypyrimidine (0.134 g. 1,070 mmol), triethylamine (0.141 g. 1.390 mmol) and 2-chloro- 
1.3-dimethyrimida2oU'nium chloride (0.118 g, 0.695 mmol) were added to a methylene chloride solution (100 ml) of 
5-(5,6-dimethoxy-3-methyl-1,4-benzoquinon-2-yl)methyi-2-acetoxybenzoic add (0.200 g, 0.535 mnnol) and the result- 
ing solution was stirred at room temperature for 10 hours. The reaction solution was poured Into ice water and then 
extracted wiOi metfiyfene chloride. The extract was washed witti water and ttien dried, and ttie solvent was removed 
by distillation. The obtained residue was purified by preparative thin-layer chromatography (chloroform : mettianol = 
10:1) to obtain ttie titied compound (0.120 g, 0.249 mmol, 47%). 

Example 229 

hH6-MettMaxypyrimidin-4-yiy-S-(5.6-dmetfioxv-3Hneti^ 

(03211 N-(6-MettK»xypyrimidin-4-yO-5-(5.6-dimetfioxy-3-meti)yl-1.4-ben2oquinon-2-yl)m^ 
(0.060 g. 0.125 mmof) was dissolved in metiianot (3 ml) and after adding ttiereto an aqueous saturated sodium hydro- 
gencarbonate solution (3 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, 
ttie reaction solution was dfluted with water and ttien extracted witti eOiyl acetate. The extract was washed witti water 
and then dried, and the soh/ent was removed by dtetiflation. The obtained residue was purified by preparative thin- 
layer chromatography (chlorofomi : mettianol = 10:1) and then recrystallized from ether to obtain the titied compound 
(0.040 g. 0.0910 mmol, 73%). 
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Example 230 

N-(2-Methoxypyridin-4-yl>-5-{5.6-dimethoxy-3-methv^1.44)enzoqui fnethyl-2-acetoxyben2amide 

5 [0322] 4-Amino-2Hmethoxypyridine (0.167 g. 1.340 mmol). triethytamine (0.176 g. 1.740 mmol) and 2-chloro- 
1,3-dimethyliniidazofinium chloride (0.147 g. 0.869 mmoO were added to a methylene chloride solution (100 ml) of 
5-(5,6-dimethoxy-3-methyl-1.44>en2oqii»non-2-yl)methyl-2-acetoxy^ add (0.250 g. 0.668 mmol) and the result- 
ing solution was stin-ed at room temperature for 10 hours. The reaction solution was poured into ice water arKi then 
extracted wHh methylene chloride. The extract was washed with water and then dried, and the solvent was removed 

10 by distillation. The obtained residue was purified by preparative thiri-layer chromatography (chloroform : methanol = 
10:1) and then recrystallized from ether to obtain the titled compound (0.200 g, 0.416 mmol. 62%). 

Example 231 

15 N'(2-Methoxypyridin-4«yl)-5-(5,6-dimethoxy«3'methyl-1.44)en2oquinon-2-yl)methyt-24iydroxy^ 

[0323] N-(2-Methoxypyridin-4-yl)-5-(5.6-dimethoxy-3HTiethyl-1.44)enzoquinon-2-yl)melhyl-2 
(0.100 g. 0.208 mmol) was diss6lved in methanol (3 ml) and after adding thereto an aqueous saturated sodium hydro- 
gencarbonate solution (3 ml), the solution was stirred at room temperature for 3 hoursw After the completion of reacdon, 
20 the reaction solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water 
and then dried, and the solvent was removed by distillation. The obtained residue was purified by preparative thin- 
layer chromatography (chloroform : methanol = 10:1) and then recrystallized from ether to obtain the titled compound 
(0.050 g. 0.114 mmol. 55%). 

25 Example 232 

5-(2.5-Oimethoxy-3,4,6-trimethyiben2yl>'2-acetoxybenzoic acid 

[0324] 5-(2,5-Dimethoxy-3,4,6-trimethylbenzyl)-24iydroxybenzoicacid (O.ISOg, 0.455 mmol) was dissolved in acetic 
30 anhydride (3 ml) and ttie resulting solution was stfrred at 80"C for 1 hour. The reaction solution was diluted with water 
and tfien extracted with ethyl acetate. The extract was washed with water and then dried, and the solvent was removed 
by distillation. The obtained residue was purified by silica gel column chromatography (hexane : ethyl acetate = 2:1) 
to obtain the titied compound (0,1 70 g, 0.454 mmol, 99%). 

35 Example 233 

5-(3,5.6-Trimethyl-1 .4-benzoquinon-2-yl)methyl-2-acetoxybenzolc add 

[0325] 5-(2,5-Dimethoxy-3.4.6-trimethytbenzyl)-2-etoxybenzdc add (1 .25 g, 2.56 mmol) was dissolved in a mixed 
<o solution of acetonrlnle (30 ml) and water (10 mO and alter adding tiiereto CAN (3.50 g, 6.39 mmd). the solution was 
stirred at room temperature for 1 hour. The reaction solution was diluted with water and then extracted with, ether. The 
extract was washed with water and then dried, and the solvent %vas removed by distillation. The obtaii^ residue was 
purified by silica gel column chromatography (hexane : ethyl acetate = 2:1) and then reciystaSGzed from ether to obtain 
the titied compound (0.800 g. 1 .74 mmol, 68%). 

45 

Example 234 

N-r5-(3.5.6-Trimetiiyl-1 .4-ben2oquinon-2-Yl)Tnettivt-2-acetoxvbenzovlM-trifluorometti^^ 

so [0326] 4-TrifluorometfiylaniUne (0.176 g. 1.096 mmoQ. triettiylamine (0.111 g. 1 ,096 mmol) and 2-chloro-1.3-dimeth- 
yfimidazoltnium chloride (0.185 g. 1 .096 mmol) were added to a methylene cNoride solution (1 00 mQ of 5-(3,5.64rime- 
thy(-1,4-benzoquinon-2-yl)methyl-2^celoxybenzo{c add (0.250 g. 0.730 mmol) and tite resulting solution was stin-ed 
at room temperature for 12 hours. The reaction solution was poured Into ice water and tiien extraded wiOi metiiylene 
diloride- The extrad was washed with water and thSen dried, and ttie solvent was removed by distinatioa The obtained 

55 residue was purifiefd by preparative thin-layer chromatography (chloroform : methanol = 10:1) and ttien recrystalfized 
from a mixed solvent of ethyl acetate and hexane (1 :2) to obtain ttie titied compound (0 J220 g, 0.453 mmd, 62%). 
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Example 235 

N>(5-(3,5,6-Trimethyl-1,4-benzoquinon-2'Vt)methy>-2-hydroxv^ 

5 (0327] N^5-(3,5.6-Trimethyl-1.44)en2oquinoiv2-yOmethyl-2-ac»toxyte (0.070 g, 

0.144 mmoQ was dissolved in methanol (4 ml) and after adding thereto an aqueous saturated sodium hydrogencar- 
bonate solution (3 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, the 
reaction solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water and 
then dried, and the solvent was removed by distillation. The obtained residue was recrystallized from a mixed solvent 

10 of ethyl acetate and hexane (1:1) to obtain the titled compound (O.OGO g. 0.135 inmol. 94%). 

Example 236 

N-(2-Chloropyridin-3-yl)-5-(3,5,6>tr1methvl-1,4-ben2oquinon-2-yl)methyi-2-^cetoxyben^^ 

15 

{0328] 3-Amino-2-chloropyridine (0.141 g. 1.096mmol),triethylamine (0.111 g. 1.096 mmol) and 2-chloro-1. 3-dimeth- 
yfimldazolinluro chloride (0.185 g. 1 .096 mmol) were added to a methylene chtoride solution (1 00 ml) of 5-(3,5,6-tr1me- 
thyH,4-benzoquinon-2-yl)methyl-2-acetoxybenzoic acid (0.250 g. 0.730 mmol) and the resulting solution was stin-ed 
at room temperature for 12 hours. The reaction solution was poured Into ice water and then extracted with methylene 
20 chloride. The extract was washed with water and then dried, and the solvent was removed by distillation. The obtained 
residue was purified by preparative thin-layer chromatography (chloroform : methanol = 10:1) and then recrystallized 
from a mixed solvent of ethyl acetate and hexane (2:1) to obtain the titled compound (0.149 g. 0.329 mmd. 45%). 

Example 237 

25 

N-(2'Chloropyridin*3-yl)-5-(3.5.6-trimethyl«1 .4-benzoquinon-2-y0 methyt-24iydroxvben2am!de 

[0329] N-(2-Chloropyridin-3-yl)-5-(3.5.6-trimethyt-1 ,4-benzoquinon-2-yl)methyl-2-acetoxybenzamide (0.055 g. 
0.121 mmol) was assolved in methanol (4 ml) and after adding thereto an aqueous saturated sodium hydrogencar- 
30 t)onate solution (3 ml), the solution was stirred at room temperature for 3 hours. After the completion of reacfion. the 
reaction solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water and 
then dried, and the solvent was removed by distillation. The obtained residue was recrystallized from a mixed solvent 
of ethyl acetate and hexane (1:1) to obtain the titled compound (0.035 g. 0.0852 mmol. 70%). 

35 Example 238 

N-(IVidin-4-yl)^(3.S.6-trimethvl-1.4-benzoquinon-2-yl)rnethyl-24iydroxy^ 

{0330] 4-Aminopyridine (0.103 g. 1 .096 mmol). triethylamine (0.111 g, 1.096 mmol) and 2-chloro-1 .3-dimethylimida- 
40 zoUnium chloride (0.185 g, 1.096 mmol) were added to a methylene chloride solution (100 ml) of 5-(3.5,6-trimethyl- 
1.4-benzoquinon-2-yl)methyl-2-acetoxybenzoic add (0.250 g. 0.730 mmoO and the resulting solution was stirred at 
room temperature for 12 hours. The reaction solution was poured into ice water and then extracted with methylene 
chloride. The extract was washed with water and then dried, and the soh^ent was removed by distillation. The obtained 
residue was dissolved in methanol (3 ml) and after adding thereto an aqueous saturated sodium hydrogencarbonate 
45 solution (3 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, the reaction 
solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water and then 
dried, and the solvent was removed by distillation. The obtained residue was purified by preparative thin-layer chro- 
matography (chlorofonn : methanol = 95:5) to obtain the titled compound (0.020 g, 0.049 mmol. 7%). 
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Experiment 1 

Effect on Human Lung Cancer-Derived Celt A549 (A549/NF-kBIuc) Containing Stably Introduced Luciferase Plasmid 
(pNFkB-Luc. Strataqene. USA,) Regulated by NF-icB Binding Sequence 

5 

[03311 Using Upofectamine (Ufetech Oriental. Tokyo). pNFicB-Luc and pSV2neo (Clontech. U.SA) were co-trans- 
fected Into the A549 cell (ATCC CCL185) and G418 sulfate (1 rngftnl, Lifetech Oriental) was added to the culture 
medium to select cells containing stably introduced pNFic&>Luc A549/NF-kBLuc. 

[0332] The compound obtained in Examples each was added to A549/NF-kBLuc and one hour after that, IL-ip 
10 capable of activating NF-kB was added. The incubation was further continued for 3 hours. As indexed by the ludferase 
activity, the compounds obtained In Examples were revealed to suppress the activation of NF-kB stimulated with of IL- 
1p. The ICso values thereof are shown in Table below. 
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NF-kB Inhibitory Activity (IC50) of Substituted Benzoic Add Derivatives: 
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NF-kB Inhibitory ActivHy (IC50) of Substituted Benzoic Add Derivatives: 
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NF-kB Inhibitory Activity (IC50) of Substituted Benzoic Acid Derivatives: 
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Experiment 2 

Effect on in vivo Sepsis Model 

[0333] A mixed solution of N-acetyl galactosamine (GalN. 20 mg. Sigma) and lipopolysaccharide (LPS. 5 jig, Sigma) 
was intraperitonealty administered as a stimulant to a 7-week-old C3H/HeN female mice and immediately thereafter, 
the compound of Example 112 suspended in a vehicle (0.5% hydroxypropyl cellulose (HPC). produced by Nippon Soda 
Co^ Ltd.) was intraperitoneally administered to give a dose of 10 mg/kg. 30 mg/kg or 100 mg/kg. The TNF-<x mRNA 
levels and the IL-ip mRNA levels in liver 60 nrinutes alter tfie administration of stimulant each was measured by the 
real-time PCR method, and the TNF-a levels in plasma after 90 minutes were measured using the mouse TNF-a EUSA 
kit (Biosource). In the real-time PCR using PRISM7700 (PE Biosystenns Japan) according to the protocol of PCR 
quantitative System (PE Biosystems Japan), mRNA was extracted from the liver and the TNF-a and IL-1 p were detected 
with cONA obtained by Superscript PreamplifKation System (Ufetech Orient) as a template. For the detection, the 
fbltowing primers and TagMan probes were used. 
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TNF-a 

Forward: CAT CTT CTC AAA ATT GGA GTG ACA A 
^ Reverse: TGG GAG TAG ACA AGG TAG AAC CC 

Probe: CAC GTC GTA GCA AAC CAC CAA GTG 6A 

IL-lp 

Forward: CAA CCA ACA AGT GAT ATT CTC CAT G 

Reverse: GAT CCA CAC TCT CCA GCT GCA 

Probe: CTG TGT AAT GAA AG A CGG CAC ACC CAC C 

15 

10334] The RNA level In each sample was corrected by the expression levej of glyceraidehyde 3-phosphate dehy- 
drogenase (GAPDH) gene. 

{0335] EUSA was performed according to the manual included in the Idt The comparison with the vehicle group was 
performed by the Dunnett's Multiple Comparison test using Stat-View (SAS Institute). 
20 [0336] As shown in Fig. 1. In the vehicle group, the TNF-ct mRNA levels in liver were markedly increased and the 
TNF-a levels in plasma were also increased. Furthermore, the IL-ip mRNA levels in liver were increased. On the other 
hand, in the group administered with the compound of Example 112. the TNF-a mRNA in fiver and the TNF-a levels 
in plasma were suppressed dose dependently. Also, the IL-1P mRNA levels in liver were suppressed. 

25 Experiment 3 

Effect on Sepsis Model in Oral Adnfwnistration 

[0337] SimParty to Experiment 2. a mixed solution of GaIN (20 mg) and LPS (2 jig) was intraperitoneally administered 
30 as a stimulant to a 7-week-old C3H/HeN female mice. Ten minutes before that, the compound of Example 11 2 or the 
compound of Example 157 each suspended in a vehicle (0.5% HPC) was orally administered to give a dose of 10 mgf 
kg. 30 mg/kg or 100 mg/kg. The TNF-o mRNA levels in liver 60 minutes after the admlrustratron of stimulant were 
measured by the real-time PGR method, and the TNF-a levels in plasma after 90 minutes were measured using the 
mouse TNF-a ELISA kit. The comparison with the vehicle group was performed by the [^unnetTs Multiple Comparison 
35 lest using Stat- View, 

[0338] Also in the group where the compound of Example 112 (Rg. 2) or the compound of Example 1 57 (Fig, 3) was 
orally administered, the TNF-a mRNA levels in liver and the TNF-a levels in plasma were suppressed dose dependently. 

Experiment 4 

40 

Effect on Acute Inflammation in Oral Administration Model 

[0339] On the footpad of the right hind leg of a 5-week-old Wister male rat. 0.1 ml of 1 w/v% X-carrageenin (Sigma) 
was subcutaneously administered. Immediately thereafter, the compound of Example 11 2 or the compound of Example 

^ 157 each suspended in a vehicle (0.5% Hf>C) was orally administered to give a dose of 100 mg/kg. As a poslttve 
control, indomethadn (sigma) was oraBy administered to ^e a dose of 10 mg/kg. The foot edema ratio was calculated 
accortling to the formula: (volume of foot 2 hours after admintstratk>h of carrageenin - volume of foot fc»efore adnrwnis- 
trattonyvolume of foot before administration x 100. using a volume meter (TK-101, manufactured by Unicom), For the 
comparison between the veHkie group and the drug actoniistelred group, a variance test was performed by the F-test 

so and thereafter. Students t test was performed when the variance was equal, or Aspin-Welch*s t test was performed 
when the variance was not equal. 

[0340] As shown in Fig. 4, the compound of Example 112 and the compound of Example 1 57 significantly suppressed 
the acute inflammation (foot edema) caused by carrageenin through their oral administration. 

Claims 



1 . A novel substituted benzoic ackJ derivative represented by the following formula (I): 
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[wherein 

is the foHowtng formula (II): 



O 




O (II) 

or the following formula (lit): 




(III) 



(wherein R\ and each independently represents a hydrogen atom, an alkyl group having from 1 to 6 cartwns 
or an alkoxy group having from 1 to 6 cartx>ns. and R^ and R^° each independently represents a hydrogen atom, 
an alkyl group having from 1 to 6 carbons or an acyl group having from 2 to 11 cart)ons); 

R2 represents a hydrogen atom, a tower alkyl group having from 1 to 6 cart)ons. which may be substituted, 
an aryl group having from 6 to 12 cart>ons. v^rhich may be substituted, a heteroaryl group having from 4 to 11 
cartwns, wtiich may be substituted, an aralkyt group having from 7 to 14 carbons, which may be substituted, a 
heteroarylalkyi group having from 5 to 13 carbons, which may be substituted, or an acyl group having from 2 to 
11 carbons; and 

X represents a cart»oxyl group which may be esterified or amkiated]. 
2. The novel substituted benzok: add derivative according to daim 1 . vifherein R^ is the following formula (II): 



O 




O (II) 
(wherein R^ and R^ each independently represents a hydrogen atom, a methyl group or a methoxy group). 
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3. The novel substituted benzoic acid derivative according to daim 1 or 2. wherein is the following formula (11): 



(wherein represents a hydrogen atom or a methyl group). 

15 4. The novel substituted benzoic add derivative according to any one of daims 1 to 3. wherein R2 is a hydrogen 
atom, a methyl group, an isopropyl group, a phenyl group, a 3-methoxyphenyl group, a 3-pyridyl group, a 4-pyridyl 
group, a benzyl group, a 3-pyridylmethyl group, a 4-pyridyImethyl group, an acetyl group, a carboxymethyl group, 
a methoxycarlK)nylmethyl group or lert-butoxycarbonylmethyl group. 

20 5. The novel substituted benzoic add derivative according to any one of daims 1 to 4. wherein X is a group -COOR® 
(wherein R« represents a hydrogen atom, an alkyi group having from 1 to 6 carbons, which may be substituted, 
or an aralkyi group having from 7 to 14 carbons, which may be substituted) 

6. The novel substituted benzoic add derivative according to any one of daims 1 to 4. wherein X is a group -CONR^RB 
25 (wherein R^ and R^ each independenUy represents a hydrogen atom, an alkyI group having from 1 to 6 carbons. 

which may be substituted, an aryl group having from 6 to 12 carbons, which may be substituted, a heteroaryl group 
having from 4 to 11 carbons, which may be substituted, an aralkyf group having from 7 to 14 carbons, which may 
be substituted, or a heleroarylalkyi group having from 5 to 13 carbons, which may be substituted, or R^ and R8 
together with the nitrogen atom to which they are attached, represent a heterocydic ring whfch may further contain 
30 a nitrogen atom, an oxygen atom, and/or a sulfur atom or may be condensed). 

7. ThenovdsubstrtUedbenzoicaddderivativeaccordingtoanyoneofdaimsl to4,vvhereinXisagroup-^ 
(wherein R^ and R» together with the nitrogen atom to which they are attached, represent a 5-to 8-membered 
nitrogen-containing heterocydic ring vvhich may containfr^^ 1 to 3 heteroatomsseleded from the group consisting 

35 of a nitrogen atom, an oxygen atom and a sulfur atom, in addition to the carbon atom and the nitrogen atom which 

may be substituted, wherein the carbon atom or sulfur atom on the ring may be an oxide form). 

8. The novel substituted benzoic add derivative according to any one of daims 1 to 7. wherein in the folldwing formula 



O 



10 



5 




(II) 



40 




(I) 



R^ is the following formula (II): 



50 



55 
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CH2 




(II) 



(wherein and each represents a methyl group or a methoxy group, and R^ represents a methyl group); R^ 
represents a hydrogen atom, a methyl group, an isopropyl group, a phenyf group, a 3-methoxyphenyl group, a 
3-pyridyl group, a 4-pyridyl group, a benzy\ group, a 3-pyridylmethyl group, a 4-pyridytmethyt group, an acetyl 
group, a carboxymethyl group, a methoxycarbonylmethyl group or a tert-butoxycartx)nylmethyl group; and X rep- 
resents a carboxyl group which may be esterifted or amidated. 

9. An NF-kB inhibitor comprising the novel substituted benzoic add derivative according to any one of claims 1 to 8 
or a hydroquinone form or pharmaceuticalfy acceptable salt thereof as an active ingredtenL 

10. The NF-kB inhibitor according to claim 9, which is an infubitor of a gene expression of one or more substances 
selected from the group consisting of IL-1. TNF-o, IL-2, IL-6, IL-8, iNOS, granulocyte colony-stimulating factor. 
interferon-Y, ICAM-1. VCAM-1. ELAM-1 . major histocompatibinty system dass t, major histocompatibility system 
class II. P-2 microglobulin, immunoglobulin light chain, serum amyloid A. angiotensinogen. complement B. com- 
plement C4, c-myc, HIV, HTLV-1. SV-40, CMV and aidenovirus. 

1 1 . The NF-kB inhibitor according to daim 9 or 1 0, which is a preventive or therapeutic agent for Inflammatory diseases. 

1 2. The NF-kB inhibitor according to daim 9 or 1 0, which is a preventive or therapeutic agent for autoimnume diseases. 

13. The NF-kB inhibitor according to daim 9 or 10; which Is a preventive or therapeutic agent for viral diseases. 

1 4. A preventive or therapeutic agent for diseases caused by the activation of NF-kB. comprising as an active ingredient 
a novel substituted benzoic add derivative represented by the fdlowing formula (I): 




(I) 



(wherein 



is the foliowbig fonnula (II): 



O 




O 



(II) 



or the following formula (III): 
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(III) 



(Wherein R^. and R^ each Independently represents a hydrogen atom, an alkyt group having from 1 to 6 cart)ons 
or an alkoxy group having from 1 to 6 cartx>ns. and R^ arid R^^ each independently represents a hydrogen atom, 
an alky! group having from 1 to 6 cartwns or an acyl group having from 2 to 11 carbons); 

R2 represents a hydrogen atom, a lower alkyi group having from 1 to 6 carbons, which may be substituted, 
an aryl group having from 6 to 12 carbons, which may be substituted, a heteroaryl group having from 4 to 11 
cartx)ns, which may be substituted, an aralkyi group having from 7 to 14 cart)ons. which rnay be substituted. a 
heteroarylalkyi group having from 5 to 13 cartoons, which may be sutistituted. or an acyl group having from 2 to 
11 cari)ons: and 

X represents a car1x>xyl group which may be esteirified or amidated). 
or a hydroquinone form, or a pharmaceuficatly acceptat)le salt thereof. 
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